tfe ^/q9*-33004/9? 


9TRH 



mHKNdaL-33d04/99 


3i5ra?r 


^ART n-jfec^ 3 ^«t^ aka(|& 
yiftwt ^ hviAki 
PU ttBHBD 1Y AIJIHQMIT 

Tt, 46t] 'iffeH*, WI9 27^100l/9)t C> tWO 

No* 4*1} NEW DEUH WEPNBSDAfc AUGUST 27, JHWMlAMtA MOO 

tpm HTwfpr wWWf ll 

^1^, 27 **9,2008 


wmft 4fc*f1htf 

aft* Hfaft* fa-ftltylW >WpRI Wl<W’iW ♦, ‘tPRft 'i— 

1. i> w Mnrt>S dk iqrikv fei Hfrms ktf (nt w *pfN w$Rw *ta flraw 

^fhimsr *iWI Hfcn inHMI uro «fa ftfiiftsf). MPm, 2006 Wi i 

*■ ■ 

(2) ^ ftIWi 7WW ^ TPFTfPT 9ft tnfti^ TPJt Oft. I 

2» 


l f<Wrii*t**8wpIte^M* sftot ortfair 


(T) iRfWFFl +t ^T «ftf ^5fcf^T*?iT 2096^^; 


(V) 

(*0 


^riWWrjRWt; 


1 m w^trc ^ t »«ftwr ^i vmm wt WfvX ^ afrpftt sra flrclfai 

«pfR 794ft VWIT W ■# *TOTC * 4hr 980 t; 


*rf % iil^wvir w*H4*N-tfrv ^4*1 ^ twt ijw ■?* ^Hhvn ^ h«mh fanw fin; 

tw, sm^llt** <*i Mfl&89 wgjd 49444 091OWWW, Wlft'i 4<&ftW ^9 4 "'nf# 

WJ )lt9*1W fa 4 T^^J, JWlPW* 91 TOT 4iWlT*lf 44Pj|fi 

(▼) “Tfatannftsr'iw *4f794^tfi41ftfflftTO4wi49faT9t4fr4fa9&9i*it; 

* 


*223 OltfWS 


2 _THE GAZETTE OF INDIA: EXTRAORDINARY_[FaktII—SBC. 3ffll 

(*) (PT WT 3^ TO# 4 5RT 3cTO 3T#qr 

rt qw % 1#r ^iRri tor ^unr ^ Birr# haig <n+icii i srf?rtH ^t# & 

(3) '*mr 5RT T^ttn ^r art 3H # t ^ #h 

# fllffc#H qr wwiri^l #M #33% # ^tHT £ rTOT f*TOT 
*i'K 5H *fiH 3#? OT fSrtq°T ^ # 3^qjT Ph'UT 3ffHT tjT; 

( 3 i) "row ehItT art sh £ £ to ##3t to# uiRi+aww+ srt ^ 
ftfPuufl ^ aicrtcr ati brt frrtto H?cd^ toraiatf tf tor, 
wRim aftr a^w ^ *rtto srt srh 3 h£t sstht afrr 

q^RT ^ HTOJT qr *mr gt; 

($1) " tom oth tow t£str w tor Eferaor rt*ra (MamtRir qr art 
##3r # 33 % ^ arilTfcr firt tow sh t^th # £ to# 331 * 
toW afft arfte *parr 34<fv(ui ^ 

■1 s 

(3T) q^3R o^ifr ar art 3H 0*53 £ # «rtf Mi(fe+ qp # *ht 

f - art ftoT# $r ft>15q # ?Rrt faoi# # hr % hh^th ^r Jternr 

t rnn sit tici&I <ih 4> # arrt qnrtt qrtw qdi$ art * 1 * 301*1 ^qr 

R3ff ^ q*H FT aRHT ft 

{£) “ tokt l attr nto q* art £ tfto ^ toro srt eft sqqnrt 

rt Eqqf^TH qRHT Q|fi<£l cfiiici #&T q!t olid I ^ cflft* V 1 ^ (HfslRl) 

hthfsh; ^tr ^ totoaR afrr ^ert (toi#)Hto3qqR°r ^ 
q>i*i h 1*rtq°T rt toiw 

(3) "after qr art 3 H # % # ### ^ hpt 

IHIoM TOfr ^ 

(s) "Rito" qq art 5 H iq# ^ ?r to ##fr w HitoRT aitoir 
miVI ^ attr J# gKi Hiffi^d iV^i HHT 

( 3 ) "roto ^id4»' art ##^t # 33 ^ % 3 H urt $ rt 100 4teafli$# 

(7 a?to art 711 toran^t (49 # wto to ^ 

H^IT fTT ^cci 4 i # hi^mI #H #H qr f^HHH #H ^T ffrft #*T d»pT HIHT & 
tofc*i*ni ft0115*1 q?r ^P,Bid a?rt *1#T q*iRr hut J - ftr #h aratffiH 
aiFjfft to m aito to % *&!# # rt^r #h to*r #3a% # ^ nto 

Hlf# ^ *ip< 4> i'liilqidijfl' q>t TllcRT 3fTf# % RR^PT ^Ti 


PO W art 3H dl^ ^ ? tot #H TO# ^ fo# ddRd ^3 

RT 3fTHTHRR 3*RT (qi^ 3fto ^T HW) q?T RHT ito tol^ # ^TH ^ 




[MFTH—7FB3(fl3 WTgTWBTtaWWRgT ■- __3 

t*I) W€t ftE 3ftr W^lclft MlJM*t]|HVftftrt ftflfljft. 

tiWjft, TTOf, Pr^HP^T TO 3lrt, TTOT, IRISiT, JhjilFJI, 3fI?fHW 3ftT 

*€& TT nftrUPT <pJ* ftfrwt % JtgtHT ftTO 

k 

(q) ^livfi^r art 

^ttRrftTwr antfrftrt w wkhwji qrftftfrtr *rt ftftrtr 2004 
3I^HR gw ftwfe ISRnHi # ail4444if|jff ft JfUJIW ftfllftST, IHtfiM ftft L 
afijtfirtr ftntr jnv^ifi wft w^Elft *rt isr ftflwr, afa Tlrtw 

v4wn i i tnflrt ffi 

W ^ ^ftaftSt ^ca4i ^ jftT 3iyw w i ft ^ 91 . 1 *PfJ l ftt ?Ilft?T |f 3it7 

Tftf wfJto 3i i d i *n»d i j fr 4 w ftftratf ftr art TTwnfr *3i.S ft afcrtcr q*ft % 

tnGfrrgm anwnqinrt ftr g^ranr qsrtftti 

W ftftrtrt rt (Jurti art wrar ^ WftlirtWp .Wrtwpii.wnsir, h^*i % 
ot # ^nft 5 i 7 aftr TpSf ^ ftq*nsr *taft ^ qftjrt ^ fip^ftirt $1 ciqiPt, ^ 
fftrt ft*Efr ^ jw aw ft antJTT tt #5llft aiwwii. ftnsf ft Pi4^i qr 
f^rnrftvor ^ qr w flrtrtrt # ftPrf5»£ wwtf rt gjr aft ft* ft rt ft*rtr rt 

SPlifr 3I44K*MI ftt rt SRT Tlfa^cT ftf 5T atjftfeT ^T ^UffiR Tflfcft ft *«U*t 

^ Df^d R^4rt sqrtrfttti ?aft iinrftqft far fiflrtrt ft aift^psir 

ft rtiv %' w r(ij# ft arsr wiflNi^T 1?rt ft 3wft w*airatei 
r^R^r < 1 ) 41*11 art qsrtwqsr ag^l 1 ftfrt <j4« RiRft cnr ft ftftrfWf 

IWyi 4*111 

ftu^T ftcqft ft UTEra ft crt aft vW 3lftH PlJftftftH 

au<iw*<iL# ft artfct > 

(i) 1$£t ftff ft^T ft fttftkft R^KX ft TTOTflft 4)31.4. aww IV 

(4*5 <H ^u4i ft 1ft7 vwafl'fl m 1,4 g 0 ^ ^pfW flirt 7117 HUT 1*4 ^JTT 
TWaftfr 7T SO 'DtfHWlft ft ft ftft fflcai ft fSfcT 34^171 ft) ft H^HIT 

winrt ft w mftftTT jirt ftr dfiufti ft *ih f^rar 3ftrt ft*ii ftrtr 
Triftn rtir 3irt frtift TTg wipw ft fort 4tr ftftri ftpfftift t#r *r «t4 
ftqrt 5 ^ $ rt ftqrt rt wwtjft fttets ft aiguR 1.1 g^rr 
imiM mm 7 T flirt 1ft7 5 T 7 ftwft ftt ariaflft ^rrt frti# 

^K*fl 


w 


5, 

(ft) 


W 
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^ 1^7IftnTFT Ri^ji TOT |t; 

(?T) "*ftor flHi" 5*T apfr fl^cq^n fti 33T STRT ft $ oft 100 4ta«iJii£'iA' (7. 
&^f)ft aiTT 3 Ht 1.5 'ftTTTOfn^jfr (100 TUT HRft)ft anft wn? ft rrtff- 

F* Ad4& * lie^hhi^ aftlaiTO-nft QlftT ftfclTO ft^T 4$T Rlfl^l 
ftoHf?r tpftw sfej% 7a ftar aiFft aiftir alWIPmr aft . 

3WlR3tT aii'jfcl **ft % t?lu ftaTT ft*ii 

1*0 *W3nrfJnpr mifwifh' 1 an arft 3*r tto sar^anft hifmijh ft ft ^ ft* ' 

CJ'dfil^W ftt 1ft2t ftc *£*R ft 3ft|Gfr ft ftte f?TR fttftft 

4 ih*T 1 ftinr ft; 

* 

( 5 ) fteaftr' ^r aift &<&i \ ^ m mi ft t sfr 1.5 

(100 TO tv?1) ^ «m <TT q'l^ well ft fi^ii FT ftcq& ^ ftter ww ft<R°T 
ft?T TOT ftt afr 7f$ {jfftftu a?Tft ft fft^ ftallJH ftf 1TO# ft* 

<*fq+i 5nf5fr ftt ftEr ftt jiqilTlfl aiPJfit PlMffi aft; 

(2) y^ro *t=s afa arfJiwjteT fteft ft ftteftt ft vftwte ^ ten tot ft 
ftter affttew ar tb% ante vmr to teftt m fitted ft afftiite * 
ten tot ft an Jift tost; arflltem *rr fftrot *tt ftteftf, ftftf aft tertet 

ft ft te *iv 3ift ft 3 i^k ftnrj 

3, ai^ter 

#ftft ftraftr ftr nterro, tenpr, nroftt afa iM4»*“i T ftltera; 
srixr, y^MH aft? aigrarw tot $nr tenm wtrroft ft3i.8 ftt ft 

3i^«k ^t*ir* 4iqw 35ft bJ^ih f3pft ft Iftftaftt ft anaa^WHofl' srt 

ftfty to ft t*, yltente ar amitte ten snrori 

4. vite 

(a^ ft fateftt ft afPtf3ro> 3$r aMte ^nrteiaft ft fte fr . 

telFT. TOTlft WiteR, TOTRT* 3ftT 5TO. TOFWT, yilWH, ■ 3ffgiSfl«I, 

3Trater afrr ytei R ^iiPirt tfl 

(h) ft ftteuft anawiPeTO wfo tero aftr fi^ \ 

ftg ^TH (tf l gftTJ^ )fTa> tft tTOT y i f> I ^U4i ?T 3ftiiiP l a> HT84T TO> 

Tnteir »te ift aftr iM^ariuft % fte % tos ¥Tte 

1t jw anR 3'iwrfi *iki^ nr ?tp^ iftftti 






1 IRFW'TPRW: 


S 


[mnil—^130)] 

(ii) !WTn#T # W f TRT SPTlft # OTI^ ftTOR J 3lk Rp' tTOlSBT # 

ffl >1 cq 4 ♦ f&T RF TlC 3 jj4uR( 1 ^ Hlftl! H4T ^ 

3TFT?ft, fl#Hn i s*r Irttsffror ft Utir tiflr iph^ jitor 

.. *it pfefr fltiftjj H 

. * ■ ■ ■ * 

- (ijii) aiww^ jsiw w ^ 3iR Utopt ^ ftftM; 3ttr 

(iv) s&r tnpq; ftl| *npr aftr ftfftr ftfr ft ftro ft ejeftrr qar Grift ft 

f?i^r ^nrtt^wn-^istr 

H . - .. 

Wflftftf !■ 

(as) 4 >m*T\ f5r ftfiwrt <r jiShpR ^ w rtf ^ jir nwwra# * ^ 
ft Wff*feT ft FN*ii ,, ki w«jci rTOT ^IdR^fn att ftf 3lit|^Ml ft 
« Rjjtsft ft aiw agftiftcr m ftft^r^rita vm cht m shr *w*i ft*ror rttot; 

f (v) flrr (as) ft ifftstf&R toippr* iraiiisi 3 ttr 3yw ifflr ai<i«A ft 3 Wtrw % 
ftv ftiir «iw»u cl*H aft4 ft f^fflftRT ft3W 3ftT ft*IPTO flW R^iT 

IftHr snron 

(ft) ftfr ^c*it IP ISrt lA^ swi’ UTflrlcT 3 rj«k ftf -RPeft^ft ticqil ¥ 

ft fflftfifte ft 3RT pfT ftfifafttft ¥W ^H*i fftTTT RITOT cim 
urtli^ci Pt to vvn^) ftt ft) 1 urnr {tivfl; aftr 

<ftv> ; 3ltr ndF3H3# ^ ^rft^cr 9 <t. % omnsr 7n4T 

* j ftiq apft ft* ftr 

■' * .* ■ 0* ■ i; .. ■ ■ 



■'■■■■ -7' 


Jftfr rf **ii*Rh ft?r ftror fteftfc ft ffttr ijKirRtaft ($ftft irc ft rpw* 
p. ¥ft f ^ ftftsr cwfttftlr RiRftf aftr laiRi^ftT aj^gjfri ft 

ftfttifc anpnr £ RPiftr jfa sqror (ai^ftft-ift), ftfieft {at^qffriR), 
^ TOP cT^VT (3l^ft-|ft), (idlpH, ftinft SflT ftllW 

‘ 1R),. UftlfW 3frr 3k£4ffU|;llAri||lJ. (3Fpjjff-IF + ), afW IftftFT (3T^ftft^RI) 3flT ftftR 
^nJftfi (?i - 


^pT ftft Hftv i itf 


(i) fftafai, ^ii i wr aflft w^i^f tot ft t Itr hrt ftro^mar s^rfc rhc[ 

3nftR qr cresftftf aftr *jntrr ftar-Rftwr ft afar psr fft&roritft uptor r ap^irarr 

^ftfftcT ft Rlv CP Plft ftfrl 
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(2) TOTTT 3TRRH <jtRi # *TT 

HcmRly ejftor reran* ^rf *p$ir flRmt nisraft sfa ftftlfttf % 

3 kJHI*M #r PlJ|<[tfr q^TTTi 

(3) xiinS w ^ ire# wr ft^ft ara^fcr ^ 

*^*ft +ii+id ^ *t>Hft<ii ^ft«iiiil VT tfly icri«i4r 

anft^ > 

<i) * 1 ^^' * HW& «fl£ 5 RT * 3 fr 

^r rwr aigqipR ^ # ^wHfmr <*f ^ ^ 

fcm Htw afrr ^ ^mar-tffar # ^mmh 

# 3Rm>sr Tfcfr £ *fr aiftroor ^r dcWd ftfarasr w *wmd, ^ir 

3 T T^tT +1*1511 3TTCFTT, ftRT HTCRTT; 

(ii) ^JFTt HTHFfr ^IRPcfr ^I5fr dlfoH ^irft ifi* 3^T 3ft 

RPlf5^ ^r 5? SRft 3ftT 3^HFR ^ ^ f^T 3fH?T OTRT 

£ TORT $, Jit* ira=fr ft a^'ITR ft 3THWT TFctt 

2ir ^qsfr ft ftto ft affftfr* *r ^ gt 3nfr £ eft fteafc taft 

ft *11% WM W fa+tlK 3*tft ^ 3lft^IT ^ ftoifaci ^T dJHM fejT 
3TTW rTOT fH*T 3T^tteT 3ft* 3^ 3ffc^H Sft * Ml AMR 

^ 4Il flll^H | 

8, aro Hiftftr ftr aitrfiT anwwnnr 

Trstt fcKi^M E^mt, ftftqftt aft* arftriftrt 3 ^mmh *r^t aira^r 

n *4i ftii +i j m +isi*i 1 3i^t^ci ai^TtER fczir 

3W7TT1 

9 , f^tr 

(1) F?T dW4-l W 3^^ fefT^T icfl cTtir HPtaf 'ZRRT ^r W 3I*JU4|^| 3itT 

TFPHft TR U3Tt fliT gft^TR ^TT ^| Fraiftr ^ ^ ^ 

3RrfT # grarr aftr <rtt ^ mvfer ur^+ % rCT^ ^r 
««i« +|RyT3# 'TT till I*i ^ftftcT ftRT 3TRT ^ h f^F>H ^T8rRT 13on^n< 3^T 
ft u ^ #T 3fT^44idl ^ Ft ^TTcfrl 

(2) ^ ^ tofr tour tfr >uii^i ^ toh ^ ^ ftgur 3 fpr 

FtrT ?t Ht ^Tt ^T 31TOT P ^ti 1^£?t tft RJR <pf 

3q^rT 3TT?fR?ft ^T cTT^HR^dT ?T| 








*(W ttftw 7(39 <01 


wafc 

jk m i ■ *’ ■• 

* 

******** 

JHm^iflAIWfllV Hm4H( 

VHMw 

% ft? 
4 w*mA 

1. 

jlfNi aim *jrar 3ftr tilr fttfufc cttv 4 
A*T AT AIR 3#T WJ»I(W 50 lllS^lcl 

tftoftT 3$?r 'flA* 4l4H»d (dAu/GUuidt 
tfjfldM) # AilQ 9tf 

i it 

414191 JircAwr 

2. 

ffqpi, n-m«*i 3fftT 4t. aUm 3TF*lri^ 

wiJn ^ *4 ISij fWnvi ftnr 

WF 3tt«nnf«rf 

■ 

^hrt mft fulfil 

4h^m uvn4i 

3. 

tafkllti <T *W$ 3i^KT- m £ 

■^fleOT 3 JftCT ?Wf 

u 

^llP^PT. A l|MT 

4. 

wtt .qr^tar fcfcretf 4fr wwr # 

smnft 

i ** 

1 

lAfiAvd . tTOT Amt Ait 

■Aii«j : . im Itfevcfc 

4r 4II4HI VRT 

5. 

* 

_ A. Jk -fc. j» 

2vt 


r*J*|d#1 50 llloflcl JllUvdl flld 3UIKV4I 

(flflb*i/Cr*i«d1 tilfen) l^qii . rffr qviq fliTT 
WHI, ^ SM*TK w l tf 1 , Add ^ 

w & m um jM(ft+ 

fc fa* «*■ hiw ewt fdd^ 

jBjcrit ^wr *i$* fti 

JUfiradfUld+inH* 

6. 

JH^Vd 9573 ZtfV TV fc ?&?r 

ftpJWi wj ffer 

Hi 

lifaflt iiW MK :fcf iT 
4 ^nft wy ^r usm . 

■ 

NMiiiii 

H9 

0< u 1 4 H+*|ri AiT 3T 
qnqir ^i , 

8, 

t'fcuuraf wmr floiiflfr 

6 w* 

W^lPqci A^I oUdl || 

9. '.] 

i 

i 

i 

" 

sifafair ^awf, Jimr witra 
fcSRT HiT falfccT ilIMkWd uAil« 1 ?ifc 
jihhj* Aihicwih faiiW TOf, RRrt iftSftW 
wfc feiift iror innfc ifarc n^mii 

aftr irair ^jfihnafr ilfcf 3tiMiH4M n^r, 
tiwftfc AA?*r jto*, iTAwnm? *?, 

far Pbc vfl didftH* 

JAddlU, dldfll d^fll 3ffta*F Ifte 

5<4d*i *m *nr tf i 

6 

jn^fiCici ftiranrrii 


*fe|4Ar44H i»T TOlT 
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[Part II—Sgg 3(1)] 


JU^-1 


SPIT TIT faHT**T 

tor* 

^isiT hm+S Tiftcr snsnr aftr 


3i»jsfjiti-1 m 

«mh 3fl< 3^fW 

a^Sr-i h 


3^fr-i 3 t 

yuutfl Htir tr^sit «dttr 

ar^str-i tr 

3lft^T?T, ifllMHI 3ftT ^ra - 

3rg?j^t-i 5. 

afo 3 T^ttw ytoir 

•w^njlr-i ^ 

fiPraor 

Bf 





jTPTtfr 3ftT 3WU| 

wfPw 2 aft? s*ret arlfe afranr * ^nSsr 
tit 1 # ^ tor * rra^ft 


flFrtff 3ttr i4^^i 

fTT +HW^h ^ 3i^*m ftlffid f^Sft 
^11 (ft ^ *=*IT*fr 5IRT % *T flWftUfi 
attr 3 ?t Utrr jtttt 

athpit f^nr ^r^r tor sn^rr $i 

tftcT vn«q^ 4 w4Wi ^ wpJt 

JH^T ^TH^r ITT Jff?T HHWl* *n 

ST^T Udl(iRT HlMdld q? it UJJIM ^3 

Rlffr Tnwfr 4 TTT HIW4M rr J^fr <zm *T 
^l?4 £ ?tot *> tpH? traid - 3PT *ft4 

Tiri^Tn 

^nsrtft ftfttof 

TOnjTTt *3i e irrf^r aftr 

£ 3THW 3f7ptH it 
5ft m 5t3^#r ftr ftjftur 3? 

RT?^ ft7 faEt*ftu< ^ f^TTT yJton 
tor dkNiii 


$r sinrftti 

H^Tfl ^ciR^ep, infft" Jfr fTT HHf> ft? 

a^Rtr-iii am^tcT 
arrafl^RTtiraft arsjpr ^n*tf *nf^tn 

?flfr £f <*1 Jlcfl RfjJH 

w^tor * qftd g n * t?nr start 
4 ^ $r 5TEirst qi^tr % rtfrr ar^fir 
F^tl 

atk 

itw fafUUf 4 qflKtiEfe* qr^ ( 
afrr to£r ?pr^ 4ft 

- ti 

an^uF 14B&5 *r arfrrrafr 4437 ft? araw 

■j 

'ftfStil^d (^ tnftf, aftr ar^ratt 8035 
JTRT-3 4> 3RJFT ^TTl 





>■ 

to** toft ft yym toft 
taftlWftft JM4V44WI-jrf ^ ^[1 ^ : 

WWff 

> Q,t2K ftto i* m w * &ft At tr4 ft #r 

CMfBW) - c + jfc_+ cc±ife+i' + j¥^cm 
0 J jj 
cEjart) *?* **yj* 0m 

<am% tor 

-c +s+ui + a + M + j£i + J&. + ir+M 

Jfl Jff iff tffl iff if w 

cspatf mmv,25% ftanr 
Wfti ^ ■ 

tor % IK * tar ammi to to toft tot 
towftwrftft] toft to aflr iiit titter 
*ft mv ft 3^ftr-iv ft ft to jmwKTrafi 
* 313** fWt tori <rft ftm ft, tar 
wtkn fffl Tllftd fftor taft 5tftfr 

tofc fstw yM^M tai snsrr £ 
tfr jk 3to ata gw ni to 

^isft mftvi 

«to ft sffr iftr tof ft ta to m$* ft? 
nta 3(fl ta HtiHi 

Stan ftter ^ 7WT s<tair swii it 

jmtaiii sftcr ife tmr ft?r ^Mffuui {jiisiitdi 
w 3WH) i tit *r yiw it frr Hwv i 
aqfcwv ft ft to totj qif*ft it c# <r 
^ SRI Hf riis i *ft HT to (RI MMI 
3*WT *11*01 

I 

tilti wi to ny tor 3n$tRTC 9675 
ftflrtWt t ji^w tots Tartan 

5HfW ftWWI > 


Hiuta toft h ftoiff 3f(l to 
nuron 

to to % ta u^it to to wto ffff ffi 
toBotofttatontmrto*>otoft 
to sntftt toffi 

to into tc to* taw hsw toft (0.02 
ft 0.15 to*, to to aitanr 

3*Rf J9ff)l L . ■ . r -& 'j i: 

^ .-^ ^ . 1 _ - - 

to ftc swr to ft w to into ft ft* 

«**'** :; „ . 

stotton ft ftter nr ftter x **** 

1W ft ftffT fttor wto * to 
toft* to to ftto ftto tor 

ffosff tori toft sT ft to* stoWn ft 
fft ftpift ft wfto&u ft fttoft to* * 
Hfw ftta toftft ftto ft nrft 

jm<r»i totoift ftfti 

totoftyc torto taftft 

toWt ftft to rto ftr ftiui ftrfttor to 
to toi 

totaf w ft yn to*r 

totar to ftr-tomr to*ft Ttototar 
toffrtorftitor^ 

ft. onto ijft tor fttaftr ftftdNT to 
tor fffttar fti 

nr. nr tot tt tatift tolto* ft 3 Tgn<r htf 
tot to aw r ^w^i* to^r ftbrfi 

ft. ftftfl' MC^Htl ft* ft gffTT *1 

n: tot ftft iwft to j w?ft toJ ff ft 
jqmr Ftmr 3flr to to ftm 
to Justin to ft®** fftonfti ft 
ftto to to pft tarf to 
ta aiffi 


3225 Girae —2 
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[FartII—SeoXOI 






* jnwfl*Hui rt^t ate 3^ 

urtf *ir en^jWt 

RlfRt Ffiy'j t TT phitA SfT ^Hr i 

3^ftrT tftfr alhr ^ 

Rirt^sf ^t*T *t Ti$ 4 *5fc *JTE*iT 3ftr RT^T ^ft 
£t*ttt *f* 3> @ci4T 3irar 

iwl <t *fl*q*tT ate irfMi . 

im tfr ^pt %r *flterr 

3ftT ^ST TF*ft3FI^ 1104 t 31^7TTT 4tr3F 
fi*H 3*1 #1 pi 1^*1 41 ^ teST 31^HR 

flTJi^fr ^T ^T ^ ^iq7^«f>di intSRT 

F'pffr Tiif^ur 

ti?l? hi^h ^ TJiv ^Tps*r RUFW 3llT 4^37 
VWVMi 4RWT ^mr teK ^T5T {Ivtt} 
^tosnx *jt <ntont 1104 * ar^arr *teir. 
tf*ri 

3W TFtotlf 1104 $r 3^4 t ^|JJJdlUlM 

+^^ih 4i^h ^ fpnr fiiiii jim] ^ rfr 

3^r tfifiinf ii04 ^ 3^fnr 

-Sifafqi 3FTtT *T pWf tRI^I 

MtSA *51 C t fauH 

jjjt| ?Tf?TT 4i 4-Fl te-f^*i 1jj ixj 
(ttstSW) vr4t3R$ 1104 
3i^4 ^wA tfiJi ^ JwRlrl 

=T# ?tefrj 

BF^t 4414 3ftr 4 iffflil u f % 4) |4<^Q 

4H^»i ^ifld ^ ?J3lt t?F ftflj W ?T 100 

4 ? 

vfinm srrar rnt^i ^ ^m\ 

w^it ^ *r»n flt)4 »r 5^ (tt 4fl 


#r jjunIVi 

TOTflpjFT ^ ^JWTOtr W^RT 

miff ^SFT #T 1104 W T?wy^ 

4l4l<Tf ^Tf^rTT ITRT IX 

v 

jinr *tt eci<ii antri ^ fatr fSl^RT 

yl^qi 3te ifit qUqcir ^ 3t^+i it 

HI WT^PT FWl 

4HMji $r artf flfaft # artefta^r 

Xft^NJI^i ^T aJFfRlrt^j 3TTET dlk^H l 


tfr JTFOTtl^F *T 1‘fdd Tc q 3IRT 


[qrott-^ranl 


WmTHHSh 3 MI 


U 


mpp-* *r 

tnyr uiiulft heh jfir ^iw\ fawn 


OTHfr UMi 
BPKW 

HAissr wr ictf % 1ft* imnr*$ibt,8 fc 
jIhJIh trrfSfrr »w<fl 4r WWW it pwf 

^tr «w» if jf*j4^-i ir 4w^o rj^dta^ nHTvl 

3ftr ftflrffctf if ar^w WPtiT *nfi we* Wt 
rtlnrf ifii 

4m jftT 5W W VW W 3WW 

sanf *4jr jJU/ 41 dJM lit t ftfc irt 
4fir p Ittr, w sttr/w qWv rW 
(uunAujj- 3395 i* ai^nr) w tlkjfiJt 
# wW w(t ftttir dUV^iiL 

q«pfhiit 2 3tr >A+i w jiiwR it <i£5*i 
ftl^fl # WWJ 4k *i ^*T 331 if 

itfh 

wdU* 

strait it ™4T ?f|F T w4l«i «Ypi 3ttr 
arcflF rnmtft (4\n?r wr nftn) nr irat*r srit 

ftrat 4tiv«m . 

. hi^h. 3^i(un if Art <IUW<i p ifcwrcrnr, 
3n14 ^r tiw y^»1rW 
*w*> W5T Sir ftcR*T tJtf'T # 'wloUi At wfr*T 
^ 3tfpTfr Sift fftfrl 

150 it 3^ srftm i* nr^H wit ir Art woft 
w4t*?r 3i jit ^i 

irt 

. ihalkil itti i v^Tn it tit nit fcs 
itre wmtmr wi53 wr ***** 

s*«j+m *pf ot^ct i jWwf JiR J in 


n^w jftr W 3i^niw Iftflfw 

twi # «m 1 (ftifr sir ?rtt ii % 
Wt ftlto HT f^MRT tWT gn^ni 

KAMI *eitr it Igor ifcft n# wfc 
MW # ink fviwfl i ^ w< 

wr mmvmFfi Wv vlti i 3 W *<4 

ntf iWn 

Tm t 3WT wpr fl^Rtr # oriwitew 

ti*44&ftj| flsflfr; *t jwintvr *it fNt TOT 

wfttfi anfrraai eoas m 3 4* 
wWNrtfe* ftffiat ftorf 4 WT sir 4 
fawfaftpf aniMMJff ift ^tr nWt: 

*♦ «i4tailk« faflS* * Mr i* Anr 

myRT «Mtfltfir ttftwr ^nr 

fWftj WNtat writer ri£ *A»r 

jlWAt^Wf J#C tfclHAd* 

JM141: ' 0 ^ lit 05 ittOH t 3 lftV n(t 
W iWfr yt: <hhWr jriM w W*t 
ni iw 3P*in 

v. Poft J i i v^r 44 4lPft nr Ov 44 
wyt 4 iv 4 w <ii itr vWn ri 
ftftWr ts wfr % 4fr it tten f ifr 51 W 
tnfPt 4 ^ wt ^swr sRjflpusT 

Hlrfid Mi 4ii*u ml^vi cWlft, jnr 4i 
ft IWIGn if *nrct if- <j*m 3t^isr sitv 
^ 39l5%u%di oWti *ni 41^ wn4 

nW ^4 ^ir tfW TiFm ^r flit 

nV4H ftrf£*r ir 44 it it cpitir 
7i. ftffiJi m t*t ilwr ir flifi 

w h . ^rwfr 3 twtt ir qi^it ir Art - jnfvrujl 
8085 tm 3^-1556-3 * 3»^r f#V^t- 
v^iH MW m trtPr Mi ^uujiii 4ijh 
$ it Wfibr «r n^r ^ 
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fPAurrU—5 ec. 3fiT)l 


ft>*n 3TTOTI W 
$r tt torftrr A oinft t\ 

T. 63 fIT 'PJJJiT ftffijJT % fS<i 

fSttArur Am>m foftji art *r w 

t^rtii pi'll jflr 63 rt.lfr. ^ hHt 
3ii«mh ^ fpf? WI?& fl 

0114 * 11 1 

*T + Siesta 't^ji*i HbTifl 'IT ^»Ij 

pt^rr vif^i 4 ^*m ftrfirt 
7810/3rr^3fr-7Si 1 fc TUrti 

ipjpR sir ifET ^ij' fW tjiI^vi 

T5. 4^3lH OT art? TTT7RT IWt^T 2202 W 

fljT^ar # nflnrr * ?rowr 

oTTTTT WffrtTI 

aT. vi ■Jfi i?fi A H''i left ^ <fi?J 

nWkprk n^(i 9lrft 

ftsfirt 3fT *1*U t^pf WPT 
p5/R W K j) 5 ^TSn - ^311 

tllljul 

C^_V_ O-AL. 

WHT 1TO 

myr^TfrT attr tfsr eir^t rt tv % 

f&H ftififlT ?I SffljJT »^t ftnjT ji i y 'ii | 

?rt ^ A Rule^T *fit fF^teT 

jftr eiipWI ^ t?nr) rrrir pctajV 

'FJJSfiT cipn tflp^ jftr «T3« 

?Wf snUtti 

teallTeR^ 

«w 3nn^«iq^i^ 

IMIdH % 5W 3lft^T *rt HTTO * 

65 litfr ^ £t ’finMdi efr 

3*i ’ftpi^V ’hDpi 4134 # sufor ft^nr 3fttr 
<;«iv inr ^J^IRwr 65 ferft TfO HipH tii'H'iHi 
TR t^TT 3TRT mftm 




[qprii— 


mrh : wureim 


1 1 


artlhjpr, **nq=Tf ate sfa 


whi aftr sihr 
w*hs*™ur 

Acflfi 3r ftr w 

tr tataaert, afi&m mv stf F u**ih*i 
WBT 3ft? Jdinftti tffrin 

AtfrtW 

W 4e 44 ^ (w R 31 

^rirtlf (rtftw ^Rfi — 

(i) V/*fif> WF 4*W 

jwjs# jf ^#rf vr fa&Tw 

&r sa?4 tfi fr /F jGfcnsr Avftv Trmp^fff: 
J&W v/pv/ flt ^ jfr + PV 37 jrfJff' 
jf/WjW^w flW&T #.37 W 

AT JlfAft 37 otf .37 jri®3r iMUflutvi 

# zfaft fi sfcrir $ srftmm frr 

<;*/** Qiiavr jif^uf £ dc-ww w 100 

*$£/$&*¥ ($0 7ftJ$) rfF 0§tfT ffcfT w$v7 

^ jfr V/3/ft* 4fr PV 

# JffffiV flfiT 43l£43W^? fffcif 4" 
-vvw # tf* aasfr w$P7 vwaw 
WWW/ wf * jM# qflwftF jgjwr rfsiF 
mfrrt 

fii) rifpr *)cv4>. J fr*T %W!T &m«t wvffllt, 
JSfc*# jftr & #?r ^97 37 #r jwpsr 
jfc# & am «79T t 

PST^F SJ&t # ffflr JhfaffTTW 37 
jrfWStarjsfr ji/JjftjjLMf # #37 

flflawi fl # afc# #/ #£34 47 jvmr 7fl0 

jOSff # Jtrflfrtw P3I# ^ ** 

Writer ot^ut 

ftitf) 5WW fttHU| uuiiefl* 

Cwfl 4w AifJ,. nfifar sttr 

4J]Ht/5M*fWtfT #flw (FlPffT jOrT *FT 


1^ ajifruiflt* (viMft q^q cwr* 
oDju^Ww'f ?P5F irt %qr uimi 

-1 

fftniufr 5T^r 4nfc fc ftn*r 4 i^wr 
jiflmi 4 ift* ** < miq*4 4 3U * 
J^HII ^ftWwl 9^44 

^ +tJw*f (!(Mw[/: fWlw vi 4 

*hQM #5 P U» ftt ftif ^taljjj W fftftd 
si4 ^ 

* ftlTCT 

- Aqto {3fir JrtftcT tf) 

- jfter ^fttirr 

- #ter pift artflftH) 

- MW W 3^ 4 frw, Qai4 nftw 3flT 

ftam^ rifitT vr t *nftw f awr avt 
ftite nftwi ■ tilfcfl J^IHH ,50 4lv 
iffSfliv ^1 ?w ^ 3 At sjRaf 
fftt ^ ^tm * f?or Ttfr nr ^ 3ftr 
^ ftdt'h qir^ Hlftw ^ pH<T 4 
, Z+l 4 Rfl |Wn 

ttopt, wrasr afcr ^nvi % jflrw 

Wj^IrPl 3l+*ilJl % ft7 H«lltd 

ftmr iptt jWhwi^m jpu^#^ 

(v) fccfivr $WFT M<i*vr fJflW 37 Q™ 

vftawraft ^ l^r WImh aftir If f 
15tti4 P»MJ¥!t4TT nrt*Pr - 

* ft^sr 

- #ter (vftt 3rWicT 

- $3t4t aftr Jii464ta ^if 4M ■ 

MW WT 4 il^M, f3^a4 flfljpf 

ftqfpft vr 4 tnftnr f am iu«i - 
WUR «rft<r R^PUT so' qffrtRT 
3rf^>l fn^ iUFT ^ «3RT 3ftT 3ffftW 44 

4 grair % flnr jf** w^r ?wt avi 

<5<W ^wi 4r jrtrtftirT Hft7 OTW 
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tj+ffli, dli 3TTT? 2 T^> ^t, tlriSTpr f (*K A 
jitflTWtfcTT 2+i A mw aff ?Wk)i 
S*fdc Sftr 3nacftc 'JtTdi 4l^ql 

* M) ?W ©5W 

^trhJid * Tterr 

I^RT % Q«*l Sl'tURUd fl*iM 
, 4jfeyi0 Stcfr ? h ^vjt^er jTT 

f 3ftWT *1^1 Sft T3i*ll 5TT nqiriil 41ct ^T 
^ *Tlcx JlftllT SfT fl<M] 

3ttT 510 tiU 

frit) frfAZT.wg qpn qft^R - A 

4i*ii fidi ^ tiift* 3ii'jJtl q*iiv <4! 'jTTTf 

cWt Wtzr §iJH*fi* tm A a*ft #r 

1^*rfrt # ifr ylSrt fillet d>t TRTT RUT 3TT 
*icd^ /Sjr/^'T JfWT^f*pn/ 

tUji ^c*i4» ^t 3iVr Eitq* ^ 

foi+i+l ^|PR(rt ^tl 

- WUIIefT #f f[W *?T dd<l URT STT^ftf, 

fgftTtf ftd<U| AttA A yqft 

3&A Cl eft tfimiff tfTtT jfiu-^l^d pteTT 

t, ^ 

- a^tiWtir dd» Aw Sit airjt^ qq , 

3fftr 

- fatft A H7rtt f& *TT 

tJfiflE WTWA ^T 3M4?4didl (ft 

3fa ^ qn«t ^ Tftv 

E*tq+4ll ft ft? tTfft a^iifl flW *TT 
+^Hld Wl 

<tWlrft ^dB^i ^ *T7T ^ ^ iHrtffft 

Tjfttjraff *t Ci+dftraid tr tor ^rai 
' im qrffcr: 

* ^ irtftcT eft 
3ftr 39 rt *hti 

* dtd 3ttr fTTR cVil 3T3jt ^ +«TMJfdT 4i 1^1 ci 
Aw JI«lflrHI| 

-*J 

- jftCT THTEfr 3ll4dllC?TO|- 

- tftr f^nnnr. 3rtr 


- OTrgmri 

+*lf 4 *il ^T UTJI(H«i rfd> qin] ^HtT 'Mi'Jll A* 
dttw ^mr T (IIH+HItT, ^*1|q ( 1 RPIT- 

%^T, m 3^T 3&V I^IWM 

HNd^s * ^ qi ^en yr tfr 

dRTOT^WP a^RIHT 3frr ^i r 4fcr4 d5T ?fc^nRT 
qn^ ^T IpHT 3mf^di *i^i* ii ofpfr ^TTI 

toft 3|HRT # Pr^f^ld ?llPl<H FtiTT flit 

IS4^1 ri** 5 fi^t ft * l II 

- ^fR*T fll^l nt^l A. d’f^ltHHHI 
d*TT f^RrTTl 

^ Cl'f i?ipT-qi(fi 7^SJ 3IRiJ 
3l^(H ?t p <?f I 0*4 fat^ fq«vr cWF*ftd* d>T 
f^TTR dTT# ^T Aft WR qi^ 3FftT 

- 3jd>q ^ ^ HeRt ^ ^t 

^HfiM ti*i cii, uft <h r^ jt| 

?*fw ^ w)&? 

AMiw, 3ni i fOTO¥H 3H^ A 

jgftaij# jfr Rrt^T tt fiHq t^nr 

P+dfftffSd qr t^nr t^nr w : 
i. jwiw dr q^TT 5ftt airanr 

iL TTS 311^ St 

ili. i^^JI 3H4Y4d>dl 

lv. 3^^^ ^t tSqu^ft 

v. yqidd 3ftr JT^urn - f^urnr 

{AJ /SJ) *Jc C^f/W 

Hff (RT ^ ?t Rt^ tz TtttW {Tfrsftqyfwft 

ann^t A Miif^d f^qr jTMT 

d?f OT'jRt ^ t?nr ^ jifthi tftflflwti 

fUlPlti qr Ji'f+iqi qqnr q>i*ii uri^iri 


Atitm A 3rt@td l^ifeT Aftwsft * Sttr 
q^Frr ^fr d T tS^ i-i % 3^mr $At 



* 




6 « U U l& 








£*5JL=33££3i2 


■TOI wm ; 4FMWW 


15 


2 

§tf**r 

1 

- ■ 

12 

12 

2 

16 

MOwrftn 
nwfftr ■ 

3 

4R4 ftaftror 
aftrft Act 

wmi , 

4 

12 

- 

2 

12 

IS 

4 ' 

Aftmft 

9 

12 

2 

- 

12 

10 

6 

(M‘ 

Ttxer 

* 

2 

12 

12 

- 

16 

1 

ftr ftrt* 
(ftT 

> 

13 

IS 

15 

It 





1. Wfir^t ftfeT ft ¥l TOT? qp ftt 
TjfrftT ft?? ^ 5T*ft ft ?lft A*e '-fli^t 
ft 4faF TINT 3TOT vnlfevj 

2, Tnjrdwft ft ?ftt ft fft* $? dilJUu 
ft sf&vft? ^ afrr Hii-fMi 

ift nffir ^ ^ I^HK ft*<11 4K1I 
J dl%U| 


•r yretn? ift?r hri ^flfcti 

tot? ftvrcff ^ 

fftfr snw 1ft w?fr% jiKiHHi 

ft »rasr ft qr fti ArofT * $m$ inft m 
ft wr ft w rt*F (3) rtcr A 155 ft *it fteft 
mlfem PiWi jftr niigtiJftmflfli? ft kftw ftr 
^hr <6) Jtrcr ^iri^ri 

% tlftrw t^fil *R TOTC SlA 

fliftvr % ft. (fttfi ftpr w tot m vti 

ft* ft? ftt M weft ft Enr »*rft 

FPlIf ?lft ft (ft % ft -ft ftlftlcT 

sr +t*Ti jjfttjiftt ftt £ter ft fttft wiftd 
fipir <Hkii w%ui 

i ■ 

(8) #(W°i 4WW ftwr jftflCT 

ySHtaiw> jfr srffafir w *g«F 


# TO? ft^r ftt ftt friflftftt ft jf^tnr 

ft jiifii*^ ft anft-aift ft nt* +^iih*ii 
ft* ft fa%F? qf^tir ft?fr ft jutow 3ft?T 
Tf@ft R*fft 4I«T| xiiftm | 

*p ft*IcT? ft tftTTT-ft^tft ft ,*t*j*m T^fitut 
ft** ft jftd fJlf^Wflj l CK{’fl) ttftfl to 
j'uiM snftt ^tftiri 

fttafrrtf fts ft 3pft? ft 441'!' 2 ft ftr 
i.2 ftt. pVfi th%tti 5ffi aiftt? 
ft *ft TO? ft TO* avicft J TO* ?T 
SjJftftft ITT# dftW ft 3?T TO ft TO 300 
fttftt ftt $tf% Hft ftt 3T3fr *!%?! 

ftft to* ft nflfw iflr 3^wt°r ft 
jntii*ft ft A? ^cvift 3ftr RR*Rft, tot 
yWf4ft ^f r WT ollft ?I%1!| 

^ifT mft 3ftr irow, ftftfar m 

J*^HPT ft 0,1* 1*1 'plft 1ft *H *m ft. ft 


ft'fqfiw? ^fangft ftr i^r ft 5^ 41 ftkft 
#tliniH fti^FT ^T TO5HT ^1 

MjHKVfl- 5*ftter ft ftlft t ?ft 
qfiftrf w ft? vift ft ftrt^F Rmft 
3fft^r TiOiftl ft w ft 

3AH ft^tf ^ftT 4lftk? ft ftkft 5WT 

ftt? tft*n gair ftlij^r-^UTr ftiftiri 

JjJilJW TftTOT ft fav P*Rft tot 71?r^ 
^rr sap?? A? ^3) ftter ftr Sroift ftr #r 

jiifl Tirtim i 

3#fenmft ftk *HWWid: ft 3RT 

TJiiftd fts?r arar ?i%?i 

ftrft ft 7RT fftl%? MaifRlFftVHl^ftanTOTr ft 

+CllJnj yiffl^iM ftr in4V4ft(1T ft ai^TTTT 

3ft? ^MT 3*lftftr 4iiv<Hl 

msrSftrft 3ftr to ft iraswift ft #w ftk 
i2> ^ k to W%Tfl 

fcnrfftpdM 
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[FabtH— iS ee. 3 (fll 


t 3totor P anffdrow *r 

'pW ^ * ffHT 

iL <tK*ll ft* 

♦^■Tl ski to *T JWjJrf TjJfr 

3iii'41jHi^v*i wttot *1 iwrfBlri cjrfNr 

GI4I 

w twt fci 

Hi. 3H*ita3T 3 ^ ^ ^ IIT 3kRT 

TOFHTR fFTTTI 

4 @%rT 

^^fcr jf ^4^ < t '//!r^// ¥<rf/ </ jQ^jQ/^TT' 

4?f pr 

- tor ^ 3n*nr ^ ^ 

•d- 

WIIMHI * fifa 4^fto*F RrJUR- 

5S72 ^iHfliiHi jii«ii WT%XTJ 

- 3WTWt 3TT^T-5571 

at? * tor ftsjer 3 wt * 

^ fc^ftoT' * 3RH1T tot 

- fttJR # RPR q*$JT JTPW *t 

Rtfrfl^ arai*WcTT3tf * yc^m iSR*U 
^Ttf ^nTfr tnfto 

- Sflft f&JR Alltel ^ rtrttt 3ftr 

3ffft ** HT^TTfr 3043 * 

3f^RR Sp^lQlrl tot jTTTR 

to^n # 3f^%rT Ttor # 

5^+4^ R Hto 5j['^Qd to* Rr? tot 

tori 250 dVc £ Rftl'ti ST 

toto * jy-u oft % et 

afor ftlte to ^ni%T7i 

3M4TUI to totfr to * to? jt^r # 
iHMfly ^i«fi. tom 

Hto *p*TT 3 T]|irt: 2309 *t 3n^RRT 
* 3RRTT 3w*u 3^rnjr ^r#fr toito 4,8 
TftTft. # Rite *r 07^ rife4 ^ W- 
srat * fpK 1 'iftm is? - 3ftr Ptid 

’fiTJirt'n TTHTcT dflrl tjiifir *t 


•ifl @i^| iTOlPtj 3*^ ‘fv*! 5t 

3H1KVf 3$T Qjf^Of yuj)i$ 

to* * f^nr 4M*Muj 3#r iSitor 

yuil^l ^ RWT5TFR; f^RM irto* Rltet: 
mteTt-WT*-551p 552p 553p 554. 555 3ttT 
556 4 tel$irf7 iwwi sftr P)^4U| q wild) *t 
BITSHI R^tfr p 4 i.n i ^ ” RTTOITRT 'fft 

i 

ftFTtet 3itr xw PWiui rw 

awff afrr Tte - *r «w ^r 

trt oto * 3to tf i-?te *r ^fr ieoo 

jft. cftii 3TT* 3^it ^ dcipii 011*11 I 

f * Rtpr * iHlHi^ A F*TR 2 RT +<ipi 

**t 3 *t R3j^ ?t ItecRir sraR 200 

*T ’TT Ti*H L r) t4»ijf o(M) to^rl 

t^t 2 3fr 3 *1" ailte sirara - 3tto Tte 
^r 2 rt 3 *r ^ 

^ RTtTTT * TTT ^ ^JT 200 jft. ^TT 

rrfr ton onRf to^ri 

oW i^fteT atot *r ^ |t 

^ 4 lit ffr^R ^ 4 *1 rhf ^yR4i 
3 iTCi*»t WlolTft flT^rt Rmcri*i ft^*T ^T 200 ift, 
ttt *mmr tor to^i 

*n*iq» '\ t 4^1 2 iftr T*T5T 3 * 

R5jrtt aftr HiiR * Itenj+r 

»lft i,HTii| 

+4i« 1. 2 3ttr 3 *FT ^itojCti F*n'RT3ft L 3fitT 

Toi* - ? *t 3 tffi^q*ll 

*r ^ ^ ftoi’4i/^*imi/PPir) torr ^tut 
in, 4 >T c^nki ^WnT-TiT * 4Tcf ^ fT^WeT 
ft>Mi Jimi to^TI 

^€t?r 





(mill—■qrejffl] _ rem - sum * * _ n 

jftflK # ^iwiwi ftfeft 9nr 
a ra ra c w 


ft 31-8 ft 3»ipn? ftvtT #T ftRRff 
ftte# n*R w& xx* ftjsflftfifcr ft 
iR^ fffflfttJI WT ,4E. ftffIT fiRI SRT 

Mr 

•iEKIWi 3ftT tjjfeftn q3*T „ 

JlRflf ftft VW 45R ■ 
iild1^f> 81W SHTT-^W' 
ftMrtftftftffftftt ff3R (atfffS, 
ftt ftftnr ftlrtRT 8lflr ftr 

*HT (W^HCit *IT 4l|Mri|$H fff «i4« 
4*tT*}t 

f*T fllW JI^IT 4i|M r^jfinn 

. a1c 4 tW) affr ftftlft ft inff nmft ft ftr ft 
ffH^jr 6.4 ftt.ftL ft ar ftftr tnfftri 

TTlft ift^8l J-MMelf ft Sfl Rf4 ftt ftfc* BA 
fttftt. t iff ^ *nft?TO sftfajT 
8flflT flW ^ftfl ^ ^(T ^t 

TTwrraurfr cw riff ft*w ft <4 4 * 4 ) jw 
ft ffJT) Iftffl SRI nrfHl 

ftsnp vflf w 3 At ff?r qvfffpr 

*ft *4 ft ftflftM f|jl|H ^Tt^T qi| ft 
IV4i hkh UT^TI 

%anfft ffi^pt ft MJjw ^Ift 41 ft *jjf fasnfsr 
4 Iftn flrff jrows f*r Jiwff ftt 
StfftffI-2 ft M^8tT ^fcft ntfttri 

pt «R qipfllp ff ft?T 

4T iraft ft ffw srt mftiri 

JUl ft M fffflW t ft *w?tfff 4Tfft flTH-4tr 
nr 3*?ff wrflft* nr t^iPr 'nfnfnftft 
4? t¥nr rft 4 ft fftn 0.40 ft fean?* 

fflTff f^rWRT SffiT tuffeifl 

^ ft sff unilii 44 w fff4» *nft qrc 
#t4T ftff* H ^t r 4ft aft ft "jwl 4T nffqnvfn 


ftwft 44 4 iyft 4t fficfr £1 
fli« Hr flmnf 

fttfr nr cftfrf 4fteft 44 4T 

apn^fcn ^ff ft* frreftft) * ^ffnqnr ftr 
ffwft ntfftn . 

(Ml8 WW 

^ff) nr ftft5(Wfl) ^t- 

nr ?T5?fffm 'w nvflr ^ nnw 
fttffT SRI mffeu; 

(1) (3KlH 

Plij^ff (vDmt) nfttf iftftst-^ - nfcftcr 
^tcr) ffr vmip 54 m fft <r 

^pflpr nnflt 4fcft wftvt 

[ftwi 4 l; nift 3Rftr H4f ft < 4 ;^ 
# ft jwwtrf * m* ft flft fff 
ftvflftr 4 t ?fift ft # tMler ft^ftcT ffr 
t 4 ^r p^fft Mr Iftnt 1% nft 
swnrrftqiteTftf iftffrtffr nftt] 

^ flniflff * fRafftir * jiffiff 

mra ft ^flr ft ftrr fliw tt 5 P 
nftfft ft «fn(^fti ffftfflft flftm ftr nfffTrft 
mft fft ftft ftt wuMff ft +wi 

r^lW < pfrq ftfflft ft 

ftrt&ff JjRrtffff ftRT SPT 3lft 
fttfft4T r 44kfftft FIT ft HTT tfl 

^flw yftftft wft 4k-fl(4l) ftr wft ^rtfftcT ffift 
4 ft ^1 frft sftc i^ft ftft ft flff. ft 
^raft 4*ft ft 3t*n ft nsnnr 

SRI yrf^Ml ftftlff qiT'Q ftRft ftl nfft 
ftsft ’fllffcw jftT 3W ^R|f-U 54RT Ifm iftySTn " 
<fr 3 ^ mff ffrft ftflirr snRF anfir fttftni 
Ttftiff puf^ fftnr srt flfti aftr 
tnyr fluft ft ffftmirr fw arr ft 

3*4 H*q ff'iinl SRI fflftn 1ft 3flft 4W^*il ft 

nft iftffrft Iftftr sr nfti 


3Z±S ei/oe —3 
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( 3 ) ft^4> 3lt^ S*F5 

4k*) ^ 41 e-qfsf) 7|r hJT'TF^T 

^ 54W JtpfPF ^T TStT^T ilfaqi CT"W 

tySWr^ 3WT ^ rR^tf ft £| 

iPTTtfr * f^nr 3ri^ zjrm 

^ir ^ ^ jrfrtatf $ % ^7T*?r? 

AM ^ 4C ft* 

fufiact qic^i *n^ ftf 

V 

fti) ^ple^l ti^ft cTT^lt ^ ij*Mi qn^o 
rT*TT tic ^ t^irt H i HffiVT 


OTTT* m UMtIW ?W ?T%g| 

(*i) ararar, ^rfir *ar=r ^ *13 mr 

<r lisnpr 

^rfW fr 3TOcT hwjhm 4^ ft tfr t*Rta7t 

•4 

3m&R TT^rf ^ ^/toT 41^^414 
^r y u n<^i 3 Rpt*u 4>^| 3n?ft mfftri 

W **1*t fht T^ra^r wffi+ifM 
srt fttilttfi qiptil ci^h irfiPifi pWr *nftrr 
fttft »fr fttrfcT ft <R 110 IffNH it ft 
3Tf¥l^ Tift ftftV ^TTI 


flitSw 2- T^lfT hi^h Qlftiui fftJT tlvflfd 4RWr 


ft*u taiifj ^ hH*^ 4ii q»tdi : 

(T) Ciflfl *i?4» 
m Vtitl TTT^JTto *$* 

(n)Sm*3F*nft IM^I *T ^l<5dftiF irfirtf 

(lit) ^iffcfl +«5*Tt 'hk m*ii : 

pp)ffi5fr 

[s) flsi 

pit ^ An? 4 kh 1 nr ?iriflriSn> n^rtf ewr imt+i^i 



grtf qr m5Mdi?ft 


0,60 0,60 0.so 0.40 


3frr to* aftUMiuj 

0 72 

0.60 

050 

040 

(5T) TTffT 

0 72 

0.60 

050 

040 

{7T)^tF 4TeSt +i?^. Jitfi*iiVi Ur 'itol^iT tf*r sM(+t*i 

060 

0.60 

050 

1 0.40 


qftr *rt mfu difri 
5|ft TIT — 3ltHrt 3*C (1} 

3T^TFtr fJfcfrT (WfW) Cl) 



0 50 

0.50 

0,50 

0.72 ; 

0.60 

“060 

072 

0.60 

“060 

050 

050 

~0,50 

060 

060 


050 

050 

fOEO 


0,40 

040 

040 



0.40 


0.40 


r 

fbujfDUiT : 

1 wqsrr aftr wid* *r aftn^r ttt **rrfftc^ *rc IWr *Rft $r aiio^di ?t ?fr 

arRl^ JTtei^ in - f^mr ^nri 


4 


2. 


’JT ^ l^ttT cT*JT ftttrfl fttfiTT ^ 41^ filWI ^ 5 ^ 10 9FRV ^ #f 4TT4T 
#r f^TT FH?T *4 1 Tft? RI?tT *?T 3Tm^cH ^1 
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3. F43 ift 1 3ftr 2 ft 4gd?n 44 art |\ 20 *1 3fftft ftrt ’ 5 HT 4K-4K llftlft UftWft (^T, 

ftftT, 3IF4HIH, 444, 4lftr TtW, 3nft) W whVi 1ft4T ^IcIT f| 

■ ta4^r iftnim ft^mra^OrjftsO^Twr 2 rtr 3 sr irfrt ftw amr ftl>4i 
(7*) ft jiRmwT U41Q 1^15 ft 


PlW< ft ^ 20 ft./ftft, cWI Pbrc/i. ft 34 
40 llMOlt. (12Q ft&ftvjftft fttfftt aqpTlft 
ft arr, mft ftr 47 ^fftitar *rft ft tft? 

. ftWu4t 47fft 314 ft 3^ ftft 34 ft 
(* *r ft iftr 4*jftd 447 ft Oft 3^4 03 it 
®t ft Oft O flir 3?^ft ft 

aftflr, ft* 0 * Otanaot ft 453 F 3 *mtf ft 

ftr 5* j'Wrt flffiiflci firr ftr ft 

Jifl^ 3 ftl 

(ft 5W4T fWT 333 ft aftr ft 

«ftft ft Iftqr 100 ufluw 1 3tflrt» 3ft3 ft* 

ftfiFCT Tjftft 3M4MJ 3Tft STTftr 3lfftT| 

(O) V|Ac4 3T IftftW BWft 3T 447*13 
313 * 1 ^ 1 * 4»rft ft ftnr 45 %g*ft ft uftJi ft 
Iftftr ft 4 kII (i 

(ft ^Ocfl/Srtw ft msfpfPT 

ftft * 543 ft 13ft ft 13wr 3Rr 

344443 ft, fthr ftft m jMUtti 4 rwt 

anr^fftri 

(ft 3OTI4473 ft tjUw ftfthRT ft ■pH? 
i»ft ft 1?nr ftisftrrr ft 9*rtc ft g(3 ft 
4IW (3R1 Tft* ftl3 ft 43133 

Tjftnr iftft ftnftrr flftr ai*r 3ift4i 

3fnft'3lT ft ftft ft ftftr ft igm 

Twnm:, 4 Tft ft gt ftft ft r#w <^13193 

31 ft3 rtlft Awf artSfr 33" ft ft 4lft 

tKOlOlNftf 333 Oft tflft Iflftr ftr 4ft3lftt 
74mdl 3 ftftc 1,10 it 33ft ari^fr 
tfl 

aftr aw toO 4T **jiftcT aft 

ft3 419 ft* fttff 33 ft 1193 41411 ki ft anft- 
ift' *ft 3(4 ^^^1 flW) ft crl^4^^ 0 wO 
t, ftf 34p3 VWTOftttf ft 31ft qm ft 
1ft4 3H3T 313T 3lfftTI 


airlift sift, >iti^ Hift it 39I Pirt*i ft 
434H33 ft 4{3 *3*1 t* ft 

anftmn 4194419*waft ft wo ifftn 

4lft ft ^0 Tfft ft ftft ft 3ft 1ft 
anft Tfft 0 (artist jltft, 31 ft ft 1313 
3 flfc) ft ptnftar 43434ft 3 ftr ft* aiffft ft 
iltclftld 3T4rttoMWi 3413 ftft Oft 433 
ftH, 04 Mc*h 1 IT 33T34f 34ft fl(|m 
ftillftiTT ftr jinft rft ift aft 
31ft 0 43T 311 ftl tlftftMhft 34T 
34344 431 ft 0> m 43m«H' 3 r^HHn 

ftftrc 5433 1*2;ft*ir 3ft4l 

'ft ^0 3^T ^1 Wfft 

Or tftr nr, 375 * 0*53 aft liw JWWftft 

nftft ft 3ft ftflF m343 l |»l l ft 1ft4 43T ftt 
•Tfirm ftt ft Tft.HlfftftT ft JtyiK 

ftft : 


dllftl3 : ftl Ifnirt ft Ift ^PI 43 
14441 731 


^W3 34T^ 

{ft) 


1.0 

lift vp^ 3 ftf 

•ipfrllwi 3 43, ftritv 
fti attr « 

1.5 

453 4ft3T41ir« 

i3 ' 

4(4 ftl ftftff lift 


UfifF 34ft 

1.3 

?^4> lift ftT ^ft393 ^3 
urtfttr ift^i 

1 . 0 . 

4P*fr ftr 

1.0 

liOuf/ftfir ftOspr 393 nr 
i*wr 

1.2 

ftflftT rt-Tft4> 3T 43 

1,7 




1 34T ft ftffcj 4144 ft 54T ft 5ft ft 

337 34* IT 4®3 HO 19^4 ft 
ftO, ft ft 4*3 Ot 34* 314T 1 m«u 
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HPRlt SIpI^ 4T (cktiK »i^l Wifli hjfirii 

*n%i 

2 r ahII/tsi el H m 1 , aigT ^CI<J SttTM 2|W 

5^t $, # 

^cw/fiflTzr #r ^[g, ^THlfteT rij*tci*i fifrsf 
*T JTFTT HIRT I oTfTY % 
TrTT H(ii *T PfM TT tiqiflT (ft, <3$f 
*t$[J jHTOT^ % Atajkil TT A FJJTTcITT 1 
jft^T Sllrtft^d ^TJT 3W*tT 4*41^1 
oils'll I 

3, WT 4?t 7T7T ?TT^ TT t^T ^ tlH, dfafr 

jt, 3TRJT 41*11 tp'lT^V I 

3W S*ft ^3T 34^+d HmVTi# 4*t TtRT 

e»)K^| jHcHttT #T stm <L|| 5fT +iq^d1 {ft 

isTO/Wilc, 3TTft 5RT 3lftU*d TJTWT TTCHTT 
ufi*Ti 3lf$ LH 

3jr Att * im a^ter 

JT^r &jp} j ld 3T^t 

W ^jfr^ A 5^r fetft F^ITT 

*rr pnj^ ^ T?r^ tT rfh3j£ 
•jJJimo Hi^HiHi^*i > #^T ± dkt *TT 3^T Aroft 
t FfeFT JjdHI R5HT jjt Ht Hl^dlf-T ^ Wt 
^T3Tt t A 4R 300 Jft.^ft. sftt JTeTT 

41*11 xlll^ul 


UW TT57 STI5TT tiilj iil 

(5.* Akj^T HI$4dlfH ^ ^ Tc?R 

4(?Hd(?d TT pTT|^ % ITC c^ 

"■^4 <1*1 5.0 TftST HW Jfl^Y 

f^TT JW«I 4T fT^TTcT ^ 

ti^uQTii ^ti [AAr u i 114^41 tt ^n^ursfrj^P 
^ ^ ?w ^ ^ EreT^r <fcr (3) 
3flET 3i#ir -tiiTfev % f?rct QhWi 
^ Eftrw ^kr sr ?ti Ih-hWi 

^ 3lTR -Hl^l *fit sjfiT FT PW 

^T ^ f^n oflJIT Aii^y I ^ # 

^irl +l*i’4 fS*nafl fF*II*ft^T 9-N4I 3rftr 
7)dldl4l pPUTT tfT%T| 

C^T) ^ # TRT ^T 3rf?m: JTTT 

^ ^ cffpr wnt 

W ^T STofr ^ 

500 itofr. # ^fr pntt *n1fc<n 

fd) tWi ftyRRtt f^lf R 3flqlt^«h 
W3*r #r j^kr ^ # <*it ?€W 

4l?Mdl5H R ?n^T JTrfr 3fpft Tlt^T 

^¥1# oitw^i-3 $ 1*lP13*c I? 

3itcm*M m*i ^ 300 ifT.^t. ^T ^v9T TIT 

'hTl H ^T ^3W jMt {£<(1111 

JH««I 414J 

{|^THi^ t tis^l tit ^ifrTTlt it TITOT 
3T T y»Tl^dl 


(®) Tft^ST ljftTI(T iurt, nkt R 

3P=TT ’iMd^Irll^t ^ THRIFT ?T5TT jTTTT c# 
4 I|H d l^d TIT ^ 5 T T^kT tWH^THT ^ 

*PTT ^T 300 Tfr.zft. cj^ 'IT sicHJ 4i*ii 
Tlrf^l 

(TT] ol?f ?T¥T ^t, FftrT Mr^tHkd 

TR Ad fli^ HUT fwUi?i*f cT«k ^T HH 
A cftH J3] Aci ^T h*ttv 
jfltft TT%TT| 


RikftT 3n^TRTHT3Tt SFt ^U % R¥TT 
fl5¥»ftpf jRfifrT FT T?RT 2fr 73t7T H7 f^3Tk*r 


T'toi 1102 ^ 3RTTTT ?TFT TJlftm 13W ^TT^T 

^T ^IRT WTF^ WT # *^[HrlJ-T ^t iHJtT HUFTT 

T^dfli 9^T ^tdr Uif^vl ^ #1 TTTTTc^r # TltcT 
•djHfW ^fr3 T?t ^ 3TTT{fnfr qr?^ fjlddl ?Y 
¥T?FHT^| 


4I?4 fflfrll 3ftr Ad dl^Wt # vC*Wi 

3ftT Ak,A 


(n> firsr^t tRt Tarrft H 'jft ?rtF ^ 
EHr m^Mdkd (TUr #r 

*tpl'lcl ^f^CTfffr ^ 4t*1 ■Htajpi ^ 


M^IdH ^T Alofr^t # 

HI$Hdkdl 3ftr Att TT$TT A - iftET 

afrr ffer % 3RiHlrr snft it sntfri 






* 


[gmii—'aggfftn 




21 


20 iftr 3ftft jiAt jutn ft mi^mI 
ft f^r fttef ty ftiKr mf* t Hpjw 
40 ^°tt ffcn m^nri 

^ 34* 334 ft 44T unff 5lft V'rWl ft n*A*i 
ft443T4tfftn 

fti ftr 

4it? 4*t ^Ct HTF irttA % T¥ttt 1i3^3 1ft? 
*nr ff^Wc it 4? wt^r ftfc fcr m*\\A ft 1ft? 
fti4i aRT tiiffeui f^ISc ft 4? ftsnfR 
R*pftJT ftsnftT ft?ET vwK) + 40 4T ft"51T 
43T4T vtimi ^TffctTI 

d*3lft, ft 4IWMI. 4k ft W- 

34 ft" $Tc i*i jiwh % *ii*i pi ^ 
FT@fc ft ft WR 4T 4f^pl£ ^ lfllfrl ftt 
3T^T^r it Wift fcl , f ^ 

yfc ftT *FT ^WWT5T <tk^ nhJ nw W ^m «*n^ 

ftj ^ ft+ flip? w tpftpr-ftw 4pn uriftri 

A l[ &m& 3fR'fr 2201 ft a^HR R l ft Tftti - 
'tftfi&PT 3ftT ftfrW44 34*3 * tylWa ftfc 
ftr ms1?r ft Rttr Hi&lcl ftt ft? 

45ift ^unt 3WSTPIT afPir *nlfcvi 

4lft flT 3T44T ft SfrgflftT 3T<jril43, +*4T, 
®45Rft t^« aufti 4317 iwi ft34 3 ft, 4ft 
ft4*lt flftT ftf ft 

3v*pjta*i ttrt ®jft fait? fMi^ aftr fitftftr 

44T fll44ft ("I 

ftiftor ftr iw aftr 


Hi$MHi$ri ftr ftsi 4i 30 rtmn 
54T4 *R 4T HfT ftt 3ffaft ftfafa*5 r*j*i(iH 
*ui ^fll 4T ^din*i 4?rft ft IJiv aiiti ft an*ft 
4tft?l 

. 3*fr ^JSfJRT TftST 3ftT ft=T ftffftt 

ft +41431 ^ 415 4iT 41(44 ft Wit 
ft ftfttim ?rcr 54W an? ft! - aiw*1it 
ft4l4 C4V4 1.4 flpif ft fltIVT ft4T ft 
r fflpRW 

4494>Vt ft 31 £ qftftTC 4BT " failfl ff 
WWftft ftt?l$ltofcft4* Sri? ft ft? ft+^ET 
?SlcP ft 3T^4TT 4fPT uffttll ft! 3faf4T 
oilfl| J lll 

4414 4fttl«r ftt ftftft 44 334; tfptm ft 1ft? 
3*piwr 24 4"t 3fa +T3F ft OTT 
■ft 1ft? Wt Olft ft3t ftfftUI 

qfararftftCT^mr 

4ftH°T ft4 ft ft4F ftiraft tiftn hqA(| ft? 
4 ft 4tffel!| 

vtnm ft? ftt ^feir ftt ftflsft ft 3ftftr 

ft 3facT ftrfftSt 4Rft fftft 3HMI|ft!| * 

4ft anqpftlft HleffiRl fttSRI iftft 

<TOT ft*!# TftHtftt ft JlIHldftW ftuft 
4^4 ftft 


ftr towt 

+l44>TiN ftt n^Cl ft JlIftlT 4T 
'nlftt juft ft*? anft mftn 


ftift 


ftWFft oiftp 

ft itnft 5ft?r +roiT tft 34ftftr 

1441^ naiftl 

' 54ftTftl34^ft ftt SftcT ^4 ft 4TTV 

+ 

ftt wfi 4i%? 3ftr f?nft airo ft 1ft? ^ftovr 
ftTft ft 4fft *41ft TOM?? ^t4T ?Tft?I 


+4 I M3 T ft ifelft ^ftftfPPT Wl J 4 RW 
ftft 4lft?| 

Sfftft flTOTT ft! *fr £44+411 ftt ftrft 

?ft 3ftcT 3UMI34<I« 4©ftl4T ft^RT ^ft 
4lft? 3ftT ft3?T Tftdrtf ftT JlNMftW ft?ft 


1 




72 


uiftp i 
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2) 120 ft# FT (SO ft# Yftmr 


315# TTT7T# 

STOtft ttfft HI$H H'JiidV 3LI4444>dl 

JF JTFR7 F 3T^JTTT #3*1# *T f^TT 

pr#pr pfft £r # *ntar # ^ it 

Ullffll 

HjHlffty* #5^ FT 

100 #r*T3TT## # 31# TfFeTTV 

3flT 0<I?W1 ^ IdW #lt^i HF^ 

FT f^JTTpT ^ %HT ^IFT STlftlTI 

fTT 7TTFF # 3^ETTT MlfkiF F$tr 

#t 3fR#?T F# # FT#I 

^rtil+Mt aftr <£^jr ft3Q*T FlJ-jdl J 

VLlffcLF FT^T #T SftTT # 

FWRTT fflMfSIrad FT*j^ ^ 3FJTTT7 # 3m?# 

{P=2S* (1/D-r)}* 0.32 

STfT 

D =* ftfaft**: FT^tt ^IRT #.# 

P = #T?tt3n#s!t 4 fid IV CTTF 
t “ [Jtlli ^ d (JH 1^4 *llcij jft.lff. 

S - 73 ft# LOO ft#FT. m 120 ft# FT. #T 
AW rllHHH TT faWHIH FT?F ftffft * 
3T*pnr f^f^r wnt (tfuroaftsft) A 

fter^r #jtt 

fidIV 3313 ICO %TE3Tft^T (7 3ff)^ iTftftr 
*1# #RT 

31# FW# FT W rTNFR # 

WI'-tfiT*<*i FlfF, C’JW #T faftJI FT 

5T# fti<ii otr<Hr I 


m ar dnww ft nztiujff # 3 vs 
* tar 842,31 4 ftol iv FnjFf # 
wpr dltrtdft ^Tfcir 

ftftrtftfT ^*t dlfO ^ (# # FJT #)j 

rq*iJM sfaft 2.3 #,#. 1 FT ^ ## 

Flftrri 

F#5lrr H l^H # #7ft V# pWr 

Fiftrr ftr ft hl^+m A 5#rr tttt jtrf 
qftFPV 3T^W $ #Bfad #1 %-HWF 
TTfttjTTT ^ l<^ FI?# FT *ftf ft»FT dTfTT 

Hlftlf! 


dlHtaw 4 - Tiff# % Rl'! # 

#lft 3ta FIFF #WT Jd^FfT 

4fF# ®ITW 
#.#, # 

JTi*w» hU*iih 4i*^mcf, vhAjih 8* 
Irty ## A $FT # *^wq 

#cft 

Tt 

17.6 

13.6 

11 

9 

16 

2.3 

2.3 

£3 

2.3 

20 

2.3 

2.3 

21 

2.3 

26 

2.3 

2.3 

3.0 

3.0 

32 

2.3 

2,3 

3,0 

3,6 

40 

2.3 

3,0 

3.7 

4.5 

£0 

2 + 9 

3.7 

4.6 

5.6 

63 ' 

3.6 

4.7 

5.8 

7.1 

75 

4 + 3 

5.5 

6.8 

6.4 

90 

5,2 

66 

6,2 

10.1 

110 

6.3 

6.1 

10.0 

12,3 

125 

7.1 

0.2 

11.4 

14.0 

140 

fl.O 

10.3 

12.7 

15.7 

160 

9.1 

116 

14.6 

17.9 

180 

10.3 

13.3 

16,4 

20,1 

200 

11.4 

14,7 ■ 

18.2 

22,4 


FT fldUFT 


TT# ftiftTT ^4^1 4^Jj(n1 CI^H #T ## 

ijrftTri 3T^ RF!T r ^1 ft^TT 3T^fa 

# ^i#i f# soes-Fur 

3 3T^F^ ## tji fitiT | ftlftlj ^T ijlqn, 

*ilci4 *nr # Jf# #r # 1 ^ ^ 

fRJf # fffw ## Fiftrri 

S '^^11 


1) 32 ft# FT. {0 ft# ##ntr^> # F ^ # ■mvtffftf 3ta cTft# #t 

^irf # gwir ftff tar $r 3 TtT#t 






inarTO wra t tounr'h 


23 


i nro*TO M * jrarro ft roftftd aiftftro 
jraitWcVHff to a^miw ftwr srt tiilfcm 

aror ijJSprt fc ifim tf iMir 

acafc #r *rt*r ffuRr ft* i it $r *ri 


TOfta to# to wftvrtNf Hitr w iBnr sn* 
tit Rt* 2 (w) to {*) # Eik 3f*pnr 
Tnftvr # fnrr to* >3 to^ mh^ tr 
(fctfrfte to tow t* $M?ro tot 
fi?fr an# tnftm 


SJ^jT JilTOT WC <H*(k TO fl^WT ftTO gnHT 
t Jtf Tfl?«r % 200 #.#. 3TO #* TO #MITO 
i* an# ni^v i 



l kn^ 1 4*t«( 

stflfcfr.TOir 

4 %1 A Wi )3t^ Mv) 

5 Ac 1 



ft* i * In totTOpt iBt ftwi 



HSlrf^dW *11$* 3fk oftf cWT 


HMM UlMH 

^nftew. hi^'C * m* ami afty flt*ii*l <t 
3^1* a(t # anfri 

totIJcv tor #r $*j£tTOj<Fr P*TE*i I 
ft tow gmf*i to^to ffcftTO * so **■#. 
3ftT MffiW Uflt flw . 1*TO* * 
iidlflftd nw*na ftro tiiUmi *?nftew to?* * 

TO *HJ^H f<1(l f IfliHMW #*£ R3RT, 3H4MW 
TOrf*. aw TRftanr TORt to wiTORfar 
to <n!IJin ^T ai^rRt ft ainfti ?ro *wtr 

* fVRSro RuAar ftr fl hM ftirf to toTOt fcro 

dlU^llj 

a# fttarft n^j p i ftr #y ftt ft# 
TOftU #T ftlTTO fTO^ * >HJiTO 3li4ft 
ftfiPFT ?*»l? A TOff i dftrf TO* * 1?W 

# TOi ftjr ftro mlfcij i ftt # ftrtsftro 

ft# tntftr tot # # u^rfl it otto 
TO fTT J, tk TO *t4r» fttfiS^T * ftcT 

TO^ pi*ii mlk * *ft 3T 

JUT 3?Wflt^ ml * *J TO *TO WT flKli ?| 

TOtif&a ttoj*TOt 

WRT PUIH 

TOW * 5TO TO?* * Mip'H TO 

**A*i TOt aft ft an# aro cw ITO 

TOf tot {otetto TO Rnr 3Ttr airona, 
5TKT rfNnlte araronn) * hwt totWto: 
iftfliw to #* 

At 5in ^Ti (i^p ^wvr rT A tovi 
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TP ART J I—iSsC.ffifl 


writer ft Wf ftW ctt?t 


olftt? ft ftlft 5TO mft SJ^PllfFiflf m^r 
r^Tra- ftrzrf 2.3 fttftr. ?Ur ^nlfrrr 

fts*? # xrtfT^ ^3T ft jprr 3oo ftr.jft 

«t£ ft?T tine 4c«u 3nf^ 

ftftt STT^I fifrft ft ft 1ft£t ?T 
4Tt^ 3ft 150 ftt.ftt. RJ5TcW TT^TT^ 
ftWRT 3TMT ^rr%TTI 

sttr ara - 

tor ftf^r <PjjH? 

€t *r ^ftrgr 'F^rsrr fts? ^sfttor ft #t tor 

flIMI I 

fft 

ffe FFTTft ft? ffttr ft^W ?T f^rfftr tr 
sft4=£t f ffij i % srtm #r 
d ^nftr £i 

ftflW % ^ '-dlfftifti * STTtT 

ui«im 

3TTEF 3?T 3fftcT W ft m{1*i«i 

1^<it ?ft?t aftr ^rNr ^rft ft ^ 3*m 3Kf 

441414IM 1WTW-TTT 5t?TT Hl^VI 

oTTtT gUm jfxJET ftxITT Um ^IftV 

gi^rri 

^ arraroTOnr 

120 M W, (50 ftftfts) ft 3Tf^T ?wrafr 
HMR HT *uft L Hltftd+ 'TT^T #t jT^T ftr 
omrftli 

100 cT^r ft» r<i STT? ft? fftTT 

3TRT muw gpj ?r srr^tof iftsTT sntfcrri 100 
^mrKT^ft ft 3rf?te> ?tet % 

^r ft? ?? ft Hi*fi «fn ^fTpTTpr fem 


oTFTT ^if^TTf 

SRtT ftft araflJ 1 ft 3iHl=r* pn-4i£ ^ 

*?nfe3? #r ft? ft? tftrr 24 
3flr 1 ft fi^i^ ft? foftT 

4 UTrt Ftsft tTT%t?I 

jITEI ft? ^ ft t 7lftr ^T HftftT ftj*n 

3TrlT t ftt Jim 4?f Sinf^ ftftpT 

4i4 siftr t\*fo 

uli'y 4) Sfft? 3ft^T 44K1 ft efrjft f^rv 

!ftft ft 3Tttr ?TO ft 5 34 W 

frftt'T tiird ftViAn l^i^f jii^ii I 

iWtaiRiift jftr aits'lljiRyft nifft ft? f?nr sri? 

31141^141^11 


frfrHTTw aftr 3044131 mv+i ki^SUft ^iimhi ft 
^ ^ 1 Trh jOtJ" 3ftr P L f)id ftlft rii T<>fc+i r-5 ft 

JT^nr 30JHTT jllUJtl: 


nrtftM 5 - JiftiduQti mijWji ft? 

fim jrfET 3II4«I41<1I 


F^TcW JTTtT 

4414 

4|t| 

S^rlcPT 

flri^r 

ara% 

13S 17 ? ^rft 

?Ri 

(2 

3 45 

(50 

ifTTHitlftJl) 


2 

13S t7TT ^rft ft 
414 Wlft fTT 
(2 ft 60 

1^5 5jTTfT 

l^-JirjH tt414 

a^g 

2 tn£ 

4.14 iffft ft 
arto (60 

1.5 ^TT 

Hjnf? 4^14 

Rift 

2 not 


flFWR ^ kh y ft'Ui4t^ u i ft? ffif 

TTO^ft 'ftftt 2^ FT^T ^ Ft?TT 

4lt^1f| 


3ltV ft» ^itii 

dWU 4)VS ft? ftRf ft?? fttl 14*11 wc^Titcl 

Iftptr tofti 









ffeitt gferr tor *$* * flfcr srifcr afrt fftf ttofftsr afa w q? to 


3fto tor * torid £r srpfr ffiffcui 

3fto ffftfltan to=rr arc 

ate: tofto uJlltoii * tot tovt jwu 
toff tor tori 

% A*iq ir fttor jAt 

to tovr, to? toft tol to w 
'wiwctt WBto wwi w to toff fMvnpr 
dk *fkti| -f. . 

toff ftto toff *rr q^W'jTTWfer ftfto im 
iff tor t*ls - JNnw?r <n|Kr ttitto ffto 1 $r- 
_ ^itor wirffe r visitor 5toto (tor tft 
4Ito q*T to ftftoT WlllfB fff. OTM* 
W? %: W * U*A*I ^ {r 

3IK* $1 

jqjR’ff phiiu qjfljqi fto * to * to 
to 3ff toircaratf * ft* tfft* a»w * 

VffrfSd WWh VC <JH*i Did 1 VI 

jmtfr yqwf toffeo * arftof 

*» 

juntos to jwffi » toto s i v r fflH fittcrr 
* toff * to* t* faff faff fttof* 
toff w fltor ar vtor fri ffflr 

witft * fijKwft $}Ai< hjiwi to* ** vf 
ton toff dill i! to toff ^ncn ton* * q? 

ffto qrrt stow to 

/■ ' 

Jr? to ftiRff Wltfl * ito to VI 

fWto 3to tor 

3ipt toff farrcrc yuiirfl * toff * 
fater aft? *tor faff jicre-Ptffia faff 
tofto flftfl to 3iRkv toff 

(toltatok) tfr ftffen* ton fti 

^ . ■ 

jffff to totor ton*. * n 

ff!faffaur jfrr ?PJ 3 *far 3ff*ftff¥n3<f fa tor 
ftffftcr, afrr 'tflffid to 5 fa fffffr |ri 


nr fa fair jtafator toff vr-jita 
(ajtflfarfa) tfftF fa 

*fafa4 awm £i. 

toff 

a#f fw «Ww#iftjr j ft, ftctof *si afa* * 
«to jfTOifa * 3ffff*tr toff yffirw jH ff to 
+ii|ci j**t * ffwr ai* * 

3ffT toff fafaTT fa to* fa ftnr fffa 
faffftt fa ffflfPr tar vt irtoi t »ti* ^ 
fw* dididjd jftr/qr ter ffci* ffi* vifWfr 

ff*r ff ^ri <r* mu# * toto fffr 

annw to* q? Bitf v<r? * 3wr 
^Tl*c/p4[1ttoid ^ffi^c cwr Rm iifrft qffff w aft. 
fttoT IVm 3lrff'?flfrff| 

4 (ff 3* ff* ^ 3HVT 

tot *»to Jte nff rjfttnvw toffi 

anm vton 

ter»r tor jrupfr # toff t to toiff, 
U* UfflfrW ffr 3TOTto ff^FT * t&ff #t T 
qr fttor ISffr 4ii«ii ffrftffi ■ ■ 

{¥) JTff toff 

, fftmm ato Tatoiff 4» hwit to ff^ff 
D^riftOd * 3ffnvff ffffiff anff: 

- an? fStow ffrf^ * W ^ 

- vnft ftvffl - nftrr 33R <ffto 

W| ■ : J V^ 

airncWiff DffDr4i^ Dttofr ^gt 3ra*r ?t* ato 
M ai i q i d to 

ff ffvm slli wii *Cl 3Hff?ffff>cff ■ * 

4 ftftor qr Stoiton 

- fiteOT tot #, ffieff nttofc 

3 * jftff qr ffft toff «n*i 
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[Part 11—Sec, 3(01 


Mifei* terw # mpar 

'HWJrJIH: 1 ftr.Tfr, $ 3lHn* ff7 

■iff {‘Him Jilrl | 

d*llft t 34 SPT? - SflflSW JJp^RwT fa 
3TTtJTT IT^RT-^FTT d<bd[ 3fa ffTc^ 
oPIT^ W ?*I5T 4^1UdT $ SIT qrar 
t*irt fl^idi lj>i 

y&t ^RT fadT«l yujj^i # 3rT fSJkil <TT 
S'hw STtf 1 Qj-dfSlS&tT ^7T 4HJJTR 

srtHfcr *H<4-*Tri Jimi*fi $ 4? Tfi k; jffl n- 

trprq ?ti 

fatTTW !H*T17ft Qlirq 

ftcTTW w^Jirfi 3 -t if+f yqi$ 2 JT ^ 4 i«t 

Pt<iRrt wrAqi ^ic^c< F& ! W5T ^T 

• ■? 

3 dtr 3?Edidc qi?q qr trq> hjiijii 
SlMT I ST^ff 3frr fa «fftT 

3IPlld=Hd <5W qqiw fcfTFT ?JT 3TRT pTOT) fa 

qTc=sr y^MH q^ £ t?rrr q^fe tfisft 
i ^ qT^q ^tt qr^ ^ crw sn^r mffcu 
fa 3tmid^*id fa £I*m ^ arrert qjm 
sir isfa[ 

5 IpT 

q^W 

qr^s: w Tte fa farfat ^r tttif # 3^T 

30 MT jTRTT ^ [ 35T^T n T fa f?K p I^Trt 8^qt ^ 
qry fa ni*fl qq^ fa Ipnr, f^Tfr^ «i tjhi Tnrrq 
M Ft], HT cTT? - ^T «*ii4|| ^"MT -Mlft y 

fa* *Jin Kmu^rt t-IHiA STd <4 iT^^il q^T 

Tt q»fT J(fl lq *JTf 4 i 71 i*H ?Y| 

4Ht(4i ^ffrcT 3% 

4i(5«i> fa *ftc< 3ltT ^1 R^tcb 

?njqr ^ 3fr^ ^1 wti^rt: ^ qmr 

#r Ji^tt qr stt^tt qrfi^T, ci*<tR, qq 
qn^qr ^ jftrq jfrr tr^rr % ai^r pM ^ 


^ FqRH afa ^ Si'iiqi oiMT 
^ll ^41 dl^vt 

¥fl5T, hrf 3ffrf m((?«) di$dl % ffirr 
ai^4IMIM UiqUH 

+tl3f pTTp# W 3TTqnr 15 ^ 

sfaqifffT Mflig 3TT 3fiJ¥TR p^ST ml^vl 

?lifr ^snR^qr qr^ jfrr fafa\ sn^ % 
d*ni snsfr rrr%q 3flr in%Tn 

qpftiF ^ =rar q<n^ ^ sn^sit q^t 

^jtfrrw 1.0 >fr. Wfr £ ®qq sniff ayf 

ffN-dfa* qmrat, 3lRH+d ^WlrHq* 3qiqf 

iJl+l t +tlfl S? <*>u v i 1,0 ifr, qq qqr 

TT?mT qrqRTT qqraflftqr 5r ^ q^f 3^r EWIff 
qr^ qf?4^wr csrff^Tr qrt ttI^tt sn^r ^ 
*4< q^JT qffT 300 Jfrtft. ^ffT T*ffPTcT E4*qi 
SffifT *ii(^ 4 I i^h+n tft ^rfcl ^ TTFTT^ 

600 jft.^. ^ qq n(t Tnftrri 

^piiR^q) qr^q ^ sft3n^ qr^q aqr srtSftisr 
^ 1?ffr ftrffeTT qq qqfrr ftwn 

STMT wf^vl Sdf ^1 5ffT Pk^d^ 
^if3nn*r ^piiT^c^ STPT qit qqftc ^ 

6l|l^qi0 qi^j grt^RT WMUi\ sniff 

Ufa f^TTT^ qi?r qirfffT ^?RT HUT 

3Pfl5F ^ ^ it Jt $$ F^ffUT 400 
2 *lff> fa<^ Wtqqfr # qfcT 
BfM t qqrcn stmt ^qftirj 

d4Wi ^ ^qr ttI^tt qrjq qr arq^Wt qT?r 
ppnqR T# stf^tt ^ ur ^iit ^n qn^br ^ST?r 
^ Tqnrr stmt mt^u i 

j(q qiSft >4^ 3^T ^ <ifi+i <Hi$*-r q?T q^ oli!^l 

jIA ^ f*nftcT ft»4i Jllrlf ^ ?Tt 

tfr qq y *Jl*i ftqr stmt 

wri^n q^l-s CJ *& 3rftr $3 tt 4^ 4W 3rnr 
25 ifr ^Tr, xiil^y fttjt Wr^q> 
2 4lct vt +i^ki f^qT 4ii*ti ^iiljvs I 44^ 3jrif 4 






tjmt V? : Sfllftw 
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tmu—nvzmj 

’ differ flH*T * ftff 3*ifRT are# «r 

4IM 

*i13« # «iT»rc ftiits flIW ft 

S^Wlft *ft ft 3lclt| 

4^lW flffW 4)%A 

^tfi flftfl kq4 w tip 

Tflw nlSir wififl ft wye 
4R4*i sflwi 3ttr ft mff ft ftfcp anair 

ftftr wfft ft *n* ft aft tjpmmm 

nflrt ft ftfllT iff wfft 0a i< ft sfrr ft w 
irasr ft ftft ^i^h ftwft ft llflr writ 
wi*l ft Iftwftft 5i0 ft jnftl ♦ft JjpNid 
irifft ft ott ft wnft ft ffitr 3*r 'it 
4Mf fl l fftld ftft 2 ^ ft 3WT ftaftif- 
fftlft 1 TTcf 971$ 5Pft ft'l 

dftdf fti ftv ?np 

ffftft ftft ft ttf&W Wfft ^T M4ii\ ftft ft 
airlift ft A 4kfil 

mi^MF ftnr Mfnt ft ftnysr 

wr ft >n^ t ft ftfc?r ftftr 

IlfM ft ftW ftNft IHJoPT PWElT Tl fjftJTTR 
ftur sipii uifttn 

'ftfltev ftir ftfft ft ftwftr 

aft ft 3^fT . 'iif'r ipnft ft 

fftmfttr ft ft 3rafi> ft qi^r n 

»rrar dftM ^ ott ?nn>n aicrr t> eft $ft 
^0 cWf 4 ft ftflT ft ft 41*11 
ttil^ui nftftt *iifft ft »i\*i ft *ft 0 

mefri 


ftftw ftn iftl ft ftp# 0 w ftpMH 
TftTOI 

ft Hft ft ft 3ft 3ftT 

cft&eft wffiir mf* ft ftrnr ft jwprfft 
ft 0 ai^i 

HflWf ft5T ft ft ftif 

ftT ftft W ftft ft fiifn 0 fftft 

ftkvr ft*f «rf*t ft «0fl nifsr KsfttFT 
0511 * 

'Biftv fti sift ft mft ft ijW^w 
ftr Hft ft vft^isr 
ft IftflEft ft. flftfcr fft*r ^iiiijm 

<WT ftft flltJPM ftfifar ft HPT ft fdfl 
ft'lft % 4 h Iftr 4M<i<ni 
* ijft'Ri rfifi ft* ft aifftor lift 
wt aftr wfNf ftfetf ft ftQr ftftwr ftft 
ft aft ft hJldll 

•h 

v * h ^ c -t ft' ft^** ^iyr *A«cr 

* 

mhi(¥w flfflh iiftft ft nmft ft mtfttft 
ft*T HftvT ft ftdftlft «r^gi#i 

ft ^iftJT ^RT 0 0HT| 

•jft^ri ft?T Hft5T ft jnft^TT Uft 

51 frift flfflfl ft-fttW +^WW 10 
ft 3wyilfl ?I0 ft MK^il 

3^ftter liter ftc ft ftft iM4*<U| 

tniHSir 

i^nWrii ftter Ite ft smftwr ftir av 
ft hi^ 1 ? in' ftf ftt3n^ 5 it aift ft ftft nftv 
ft ftfrffftF 3'DlR' J F ft Pi#ic , ftn 3I&JT 
<n<^ ?ra* ftft wft'Ti 

ft 

ylft^d fttft fikl 3I14IM 'I^R t*lrT 1 IT ftfld 
ft Iftftc tn^ ftfflci fi<itq 
H*ir dlftft TOIf fTT'ft'F JMjffiET W 

4mi urfjwi *nr*i fir <Kf ft 0 ft» 

fft 0ir ft m fft ftPT'ft'iF ftrtft ft ftir ^1 
3STO3W ftlFT 0ft 'R ftl Tftflf jTT ft^l 
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swrftr ftr ftr ft ot 3fl^d;9573 ft 

3^tT 'PkWi Fid 1 ft *h*ii 

^TjI^v I pl^i ?*T 

aft? diM^w ft ^5fr tw ^rar 

'Tll^tfl flirt ftt Ht^rfcTf «KcTi SSfftT fft 
3TT$W9573 ft ftf? fl* SW 

TftTTT ft 5T ^ |dlfo*M'*fl3 

flforor afrr ftrr ^ 

i^T ft^T ^r dMj4 Ttifr STTftT TUftm 

H*nfa, fftftr ftt Esrfft ft 1,5 fttrr ft 
3iRj<h dlft jtftt iifftul ^T^r ft iflftt tftft ftt 
tJT^ ft flft 4 p 1J-H gJTT -Hjlfrfl ft ^ItTT 3ttdT 

Tflf^TT | 

ai^q^i *■„ 


JrarHH 3fflT TBTORT 


flftjnfl ft TOTT ftd Ift d^ f. 

3TfSs^i c-m sfa Tftmr ^rjl^nr fci *ftf fttfifar 
Tqirtd 3frr Wot ^fft^rr ftWFfl fOTfftcftfr 

% fiftr ^ f^lft <HM4> ^ MjqiJIdl ^ 
dM'ftftrflri fft<ii uiiv■»111 ii#i< TIT +-ljfft|ir ftft 
dca4> fttJlft, i^i*ij^i h . 3ftT 

fSfdrr ^tft ft ftOTr ftTfSnsf w ftror w 
ft 1ft ^c*i ft 3?T^T lift 

3IIHId*M oWdl ft fft73ft ft TTT*r-TTT*r 

^Tllrtrr 3flT TTOSTfl fl»T ftftl 

Ufllrtd ftfl ft ft* Wfft ^r TST73T3T, TOT 
3flr^ ^Kia ft ^ftr (ftrr ftt *ift ^rft 3 srl^ 
3Hfl**JthdP 1^1 fTOT fSiTTT fftfls|V| T^tR. qtoj, 
diPlDfl^: afrr afrftfrfl? 3ft wftr mr ft 
w&fti ft Iftrr ftftTr frjStr cwr ftfr ftlrr 

TOJRTJ 

3^fr rtlfirt ftfT riraft„ ftf tftpr jjTfT 

f$FFTT ?W fftfftsTTRT ^Hfdt ft 
3 *^HIrtH +i fen ^irtTj T^IFE^r 3 ftT h <f 1 d ^1 
HUlflR TTJ^: ftt FT7TU 

ftdTSTW ft SfJTT ^TTT T^TRtftt), 

1Sfirr Iftftjur Tt^R. Iftftnr 

3ttr HlftTT 3HVM-HT ^VT^ h IJTJ^flTT ?R rTtlT 
ainr 3ftr fttfti 

3F3T ft TW^RTCT iff fftnIftfT TTsRWR, 

jjrftir i re^rr sftft fty Iftftfftr ^tft ft tftrr 
»?rft RJKrftl d^T to MMtjidV fl?r wot 

>J 


3. TOTI 

{JUlftdH 3flr IftTTW gfiltiiiif ftt ^UHl 

ftt WHtlftd flJPTT 3ftT WOT 

Qfftfll 

apr JIWM^ril 

ftCflft ^r OxTJHH ^7ft flfftfi <THifl ft 

fli#i y^Hifli 

wftr Wjtt gvnftr) toit 

h u hJi ifdii*f sul^v sift n tii(h»t srtr 

JtlMIdftlrt ft FTOT gTWT ^Qftd- ftf ^T 

dft) 

WTOR, inniftr ft pMf^T^rt dd^ 
?rrfftd pfft: 

• Trtmrt 

• fttfft ^T +7^rdTOT ^fftt^fcf ft7ft ft 

fpkr wi&tiirH*; 

» trrrrdf stor wftt ft <JFftF 

TOTftft ARft ft 1?nr 

ftdf[d yfftdfT 

• teju f 3ftr Pmrofr 

^TZ^Vdfld 

• 3naf*ta TOftw aflr 

• dfdft+ attr ftr M* 

TfrtTT 
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Qki^ 3W^C ■ SWffi^WW 9lk 

3ft? 

ww rtw writer In ftenfafavr 
■w*f fff teWite w afar ?i »4w wrft 

fc- 

1. ter emDftM far tew fa 

^onr fa tuwfta *te onfr w4i*h 3ftr 

re <w gfrorffi 

2. farfT CRT ft<M| 

• V4V«U^^ % WT # aftfa* RRW 
VfiMiwi-' 

• fafaU fttdTO far JlfaH 39VWrV*T 
Tlflm #f^lTRl 

• ^«T jftT flWfafa QKRIT TOlfal - 

• ofotror 4te44 far ^ctn ftW 

lUltrtfll 5TW yftoiGM *wwo 
iftr gair w to) ftft 

• flfaw tetter * jspnr uteni fa 
whbitHw wrttete dM«i>u 
wte fa Hr teteter ftftr <Diwi 
jtvflih), fate jin. toito wr 
i^piwr HrT i" i ■ sr^Sw 
ite p ' IWi trf Hr jrtftir 
afteBa^nflriftiwiT ^ wfater wr 
fate ww ^ ft* tp ^ far 
fafa mw tew grwi ' 

• tte to tot ter unu^ 

wrt wirnrf w jRQlte *fi^ too 
Wte ter ter jrtcrtte ter, 
toto tenfcr ?pw write far 
4j4tn frwte TOifa ^ tnAtei w 
- tew fa ^jttTT te^ftr ^ow 
or ftwr ter owr wifau i 

tetfafr "fa ^ohrf fate (tlwfafa) * fair 
iterate towt fa oftwfar jte jte 
rite w # tow rff rar te 3ftr 
aw wr ft oh ote fa te - nw Bwflpte 
tew tete w)te fltefafr fa antei 
rfte ter A teWt, wte. tenftfa 
far tor ir teroirow ofa toi4I 
fa oi anrorfa, wr toiow Ho 3 Ri orffan H 


toto$ tew y«n# fa *no I rr ^ 
SfafaWter yflMiM (too fa ster rrrite 

■ *m|*wjt ilftt tea - anmiWRr telct 
ofr tgffan te Or |«5« wirt % fSnr 
anomwm tew tenfri 

• Jnrw tester fate jmHt aft* 
rrc or 3n^m teten faswiu ate 
Htm ante TOte writer (i 

oar editor rt tewri wtete ■# tet 
write fa :5 rr^ fa far Chanter fa aror, 

MHI 41^111 

TORtt * fa^Hfafaa fatete writer faifc- 
w) r wimw riferfapr a ufanr fafr to 
te rt ^cte rftter teonri 

n) ter ^cte ftww wr aow wwr teT 
tear wm $r fao teftpwtefaa 
rwnw at|id te te«i nwh 

a) ot fate wtete ?*te ^r 3fe4M 
iMHiudi aor tevat tn^T te atekvar 
TO rr water 3Wr arfa ^ teftw 
falter wr air,. rterar aavar 3ftr 
onste* ter wro hoi 
fate ^cfar oitot wcr Hr an# ofa 
ol |i tlfa atwtof wr 

crtf 3i#u*n*T HOWfl 

i 

qfttefa At TO * tea 

wr frtem ter ottofi 

tort ate <ww tew te fftnl 

Womr 

TWTte 3te «M«M A ftfdfafld WT 

* 

fa TRiiww ter.te^r 

• ^r Tjmrr fatei^ft (fairoj fa 
Rrwtefa fa T^pnr tete ftfaro 
ar^wno tear far oten 

• afa fa fav aiwftw fafatra 

far ^RiwteRr i 

• fartT, fliwl far. 3I?0 3<nRfa fa 

towripct fater, farfa TOifa fa 
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sfrr nx i fo r Vtl 


dkiifvN jw(wJ9f/ vfiw wwn7 

fenfr *T TOT JET* 3TpPr ^fr 

(tffrftfcHr ^RTT Builfflj 311 tilled 

9^ «-i)ir-Tl ?TT% Sjftild ftTT c^cq4> 

3ftr 3 t*Ci4*tt sTii^fr Tft fiRTpt ^tt 
W WU|f?fr TlfT T3#TT 

flltSlfT ftTTl dJft fa{*l| 3f£ M|$Hdl$dl TT 
>ftjrtra+ ’H^ri 'Hd^a^r *r ^rr 3ton$FFH 

£*IR. 3fTl(* *f»Y 4ii*il ^il 

5T%cT)l 5^ 3»rfl HfflM FTO5T 

U±Jtil Ffft infill 

* writ -himc^sY #r iffRmr 
t h ,\h<ii« h , t Hflifl, HR 3flft)l 

* lri<Ri*fl ± '$**' SHT 

^ fijTT Ytdl<MY SWtPT 

RWrftl 

* ^Y n^rfli^ 3ftr 3JRT JiiH ^ 

•d 

foTr 3i*j*m u i SRT 

Vrf 'RtSnr 1 ?rfa>4iijft ^r tiert 
STRT ^ffr| 

* sftr tbt&h ^rternr 4ft 

* ?nft 5TIMH ifflM 5RT WlEMd 

f^JRH ( T fT*ft^) 1ST ffaftn 

*mi 

* ™ 3rtT 44MI4 % E^M ^ 3ftT 
■5T g# am ^fn sw mffMT i 

T^oT WRTlpfr #d % TfY TT^ - 

Jlfaftki S^iTi«n «il % flldtjui ^ ^4ipf«i ^T 

z&m *ircr^ 3ttr s^t 

Wit Afl J l fill Ifll^ kj I 

3iimdMd ^i^hi arfSRri - far^diy 

jTloA^t n^ta4 y^JICHH 4»<^ 4kfl S>hWh1 
3flrtflcwr?r ISfftr'Jr ^cr jhpi*u 45<iv^ti ftfsrt 1 
t^WRt ctdkft fWT Htrr wscrtff srarr 
iMT?fr 3ftr aiwid#>id <ai£Ht # gfinnr. 
WtlUl+ FjSl^ldl SWT^T. 3fP5RnrR** 
tKJ*w, TR^TcT ftfT 3ftT jft^TRj d^YY, 
tfcjRTT^ ?TRRft 3ffW?T *fR 3(T^ 
mfi 

’iflflflrft qiHrfl W 3iiHifl^tfl m I^C3ho i ^rtSHTT, 

3TN^f sur«^T -hIjuii jlt< W 


* 44T4 fltjl ^|qfu| J'|qn«i 

thY jtrt Y'jplcc, 

TflH llU’flffflh Cj ,4 |q Fi, fit’ll 41^4, 

t^Ynr^r 3fff^)i 

* ^tj^r njl^nr (^yr3TY h s^jet 

^pjY, qmr tot. 3frr 3iiMid+id 
^^i+fh 3TRT ’TT V4^4 pYsi ^TpT ' 

*ii*i(i I^Piqii ^T irH^C ^ Jp^R 

^tfrl 

^Ul/3lNld4tlH Writ*7 ufVuKj 

flSfr TOT ^T ^fe?tHY/3frT Td^ld 
t^rf^Y 3Tt <i) ^tdl ^Y 5M-TT5T TOTT, <ii> 
3»i^trl ^JT 3n*r-*TTR f^ ft?TT 
t^Cdl, (iii) JFTTpT, TT ^Y 

5rf5r ^ferr, (iv) (v) ftFSfr TT 

3R3f JffTirdnpftR lei ul fald^Y 3TTTT m**icii 

TJnftfT ^ T ^ fpfTT 3llrftY4i flnn*ll ^t 

ftnti *FRTT t¥*if wJclfa»«ii 4tddl *«ii*ii| 

f^YffSsr HR TT ^ Jfr 

iSTTRni sti ^Y (iii), (iv) 3ftr (v) * sYtrYf 

^Mioiwid'Md ^ ^mtr A tjWtt sittrtt 
fRu SFjq^ft'is ^ 3^rtr-i wr 

5TY#r ^RT^trY ^Y % f^TF 3TOfr 3TO 
HTR iM^td 3YFatR ?T 

ftfaflte: 3^mr ftlS^R hr tt 3^*d 
nrJiqi tic*n/^4t^TT ^ntr 4J^fi 3ttr IYhYiL 

mi 

^1% 3id^ict ftj+ti 4(rl % iff 

ticiii it 3nfr ^ 3frr T?Yft^iT *f( fji/i ^ 3ir 
jfTcff ^ HT ^RTTTTT TT w^iRYtT ?Y ^rdt It Ht 
4)i ^Y !f+l^ «rfr ^ f1r4>l1*t Ml*)t?14> ntn 
ftrtt ^ Trm - -4»YdYi 3mi4i, 

#r ftwd Mt ^ ^Y dRr ftsft 

V 

3l«lR( ^ 3RT BHfiT ^Y 3THfT| 

4 

finftcf 3ri < IFCl4i|f > f 

3IIMIH^IH TUTW chlR WT& ?RRT 

R^dRlTBw tt aft fatir tmd tor ^trt 

* ^nftTcTOTR 3ttT 3R2T ^ 

STtr 3ftr v 
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AR&HHWAA; JUIWIUI 


[¥in-i^3fi)] 

^h4*|l ^!T 'Eltdmjil Aft c1*!K RKct . 

jpm 4roft ftflfc* **n?ft*r htWuIW (sto^ 
3rt*5T TtrftflFlfttf, PftAflfttf; *AIH4 

wftaiftifi, T*n*tar toihtt, jhaci A4*w 
TflftNtiM, Awrosir, AiAfctt .1 MImvim.4, 

jnfa) 4 RaATO ^Tjft [TOT UCStt ’W 
Hflsr itrotf, fitm nuift* jirfEftiftJfi 
aifft t iAlvriUi iff^ri 

• JUMIHVin * tfkw 4T ottf ARfr 

fa*rf &n ft *irf*H tfr 
«r vro sftr (W1 jiihm 

% mirfAct AT simft* 

■ bA^/ai 3W BAAlDldl 

<Mlfll-4l aA 4|RlM A»(*V1| 1 

• dkdIMI nr nwifl sftr Parana 
at^ ’tcT'n aA Upjftr 4r 

^jnf ilRIHor ftpr *An?rr niflrcr 3dtr 
a^uto jraftfcr gnwtf 
jn 4113 m flw airt 1 uflm u i 

. ftkKrfftftrT (llW'd 4l*A 

PftA: 

. » iter *r <rft IMahufi 

• fUTTOT, HAIHd 3ftT T4TCSW AftfM 
<t «iih«hA *Wn 

... * 31im<W»W ft«rc* 4r ft* aqra^ftr 
a^rtr a*iT 4? Arc* <r imtefr at 
PUHWfftl 

• ftrctt iter ftflTA act ttndfr TptARuii 

• ipAir iftr yicfli topi 

• SlPWHH JAAiTWT which^ site 
TARPWI L 

■ WJl/JJte TtjWcTC 3flr ^V-TOOTFI 
UltttJu'l CTftTOT ATT TlPfril' Afl*ArflJM 3flT ^tJK 
dCiftci ait* % fiftrr s^aWa* JlidftA* *OT" 
'rtten 4l a sn*fr mftm 

yfitater ^?+4wtwirir m'^m 

jrftniPT mft^i 

uRhwwi A*l4(Ml * ^ft’rtjPTT it pi* JR* 
wSt 3»w jmjltitai- AnrfSteif % 4stf*ite*t site 
WPltf Afr «Rln i »r MftM 4>Wl ^t AftATPTOT 
?T$ ^ dift 3^ ftHTH/^fflOT * «cifl 

3ITOACT$t £t 3IT *%| ‘ * 

* * . 


• 3WAi d« ra nftftpf sa TPrtt, 
amMr toat TteiAdi 

|3)di mvp^r ?tpj; 

iMr 

4t3Mr tertf vr MJftrff 3ff THIIdvt ^ 
ai(J 4rosfr jirq ftwTPT 3Pn®flt!tr v'fBrit, 
Eiflf tWk vvith jftr ^I'jfcT 4s*r6rtt 
At TP pA jtot At ffur 

tSfflAAT tfifr qi^VI 31^ irtt 
AnifM At qertWW jMJrtftdi B»fp 
l^T iTOT UlftMlfl MfM w At 

At ^TiK At 4i^di t) 

Ataftv wAp 

?ft3fr#t *Im 4 ^FT TTO1H*T writ 
W*l)Wrtljft 3fc 3(W. 5TOHT % W 

atAiw q^lti flwtft 
*HPF p 1^4r 3fc JfAsfr WP At [NtR 
# STOErtr». W ANftv pvAie^ At Hfr A l MUi 
ft # i4WJ mwpr qr wWi ftror 
dH*n uifyv\ 

TTTW TfTTHF ^ 3P 

Trtt #rtt g rift i ft #r .ftAft 3ftr 

^tAT A> Biff mi, ^tiw 

aftr (jcftw iff tfnl«i Jtr fAAiifihr ^ipfr 

9tAt Al oP wA qiA tid A ffiSNt At 
WB ***r # ff ftfll tf qqfflffr «H9l?r 

qTT*HT atiA |W A? ^r*TT sn w$ fi vfn*A 

t&E At ftPT 3IBTT wfrlf (Jnft WlAV 

qft P>T ^kA 'At ffTItflui ^rfjffT 3ft?r Hfd 
<t 3T flAH 

P^ff AA A A^at 

Wdfi *n*n<T viAflui qA ^ ftA it HffTt 
t^oi JHJL4W 4tiJflF p dTOVl 

qiftvil Ait ort^Sn ij^kwt A> *icTl<A Aft 

U^f&d ftJll 3TT3TT Ulfl'T 3#k *UWId A^ At 
fftA - ’kJTtTT 4Mdl mk! TIW IAtIU ftp 3TWT 
Tnftin 
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^RT ^iifl 3ftcT TlA At 

v 

ft*tr ?vA tiA -i#i ft-mi jihi 
ft+*uW ^ q»n? 

*i*k Tft^rr HtiT ftt'tft cjcfl^r m Tj^tcrr 

HTfl ft-t^Ac «i)f[ fa-til . J|J*tT 

■orf^ji ft^fr ifr fWA A 

A 3ft<T 'XTft&K AA $> $ 

ftn« oiwi 111 ^: 4 , £id t^TT +4*TT 

/jrlScf ^1 

ftd^T 

*r?tr AA at ioo Ater ?rm f£ 1 r Arr 7n$At ^ 
fertr 3WPP A 200 AtCT At 3fRjT?W 
*R fi'jyi dcq4» % tTRT-ARr *i4k ?nw 
*nA ^tI^tti 

lyt, RifTs *iE?t, fliirtT Tff?Pt 

jfrr 3 ^ ^RIcT ^7 ^ 7 T% SHi^^KT AA iff 
OTT ftv ^nA At AflirWI 
it 111 u ^Tlt*l*ff 

Tl^cR ^TT W^iT Pi^HU 31^ ^IT%lf| 

#i iA< ^ 3rRfl^t A jftr ^ 9nft 

AMlsfaT WT 3lR f^t/3T^ft A cRmr jflA 
Epi# t ^ ftMfara ^r gufAd 
?ti 

• dcqi TUHH tt AW 

• Ar Mt ttA ^ f^nr AAfr 
E£tAnr ^ra=5T 

* Ar tT? 

* - " JM| a^flltU All pfl^rl, 

A 3IW " 3nl£;i 

nAt^HT qftAT A 4l$4tfrSA A tArr 

TTT^vT *1ifi tRTTTT 5TlA xllT^g, rRflft, h ^NW*1 
4>4Al gRA ^ t^TTJ M AlSA WRA?A 
% TnA At fl^TT At TTTtf TAAtj Uz||?H TlAt 

flti ^ ^ hk*a ttA A 'jA 

3^^ e trTT/*Jl^ t f> Tt TTJpTiW 7JRTT 


^t ft3^t Aftwntaraw airffc h At frA 
A TtfAT jHHRfar fqnA At 
gfetmr JM^ty *rt £, A IAtt ^nr 3fW-mA 
S - ft* A ^At A h*j« 5A w 
A 1<bi liNnjw At AnA w A w*fi ^l 

ftWTrft 

fAwiAt 3^i?r M jteft inffrr fA ?rj4 
UlAlSff: A^A At <t!A(3) JT^tA A *FA A *PA 
TIT WIT jTRT At jfTTT T^T iftT ^c<ii At ^THfT 
At Mui TrtT^W, fit? 

A 3jA 3ftT 3T^r Tt^ fiwi, IA^iA At 

^T^TT 3ttT W^Tpnr ^I^ri f IcTT ?t, At jRiT TJT 

A Tt R^tA A ah At 4i(tl 
. teiw AActt 'Wffid |J i 

MxJH-i A^rAt A w TTlAt A ftw *T TiAT 
AAlA 3ttr 'l(^R 3RA A foi 4 TIT if*inft ti^IA 
fWt Vlf$(?f ^ At T TOTCHf A 1 313, 
qftfire TW A 5fA7T T izfo «t 

a^/t A 33rAr g^udTi^dr A 3miR tr jmFir 

5T 'H'thtij ?■ I 

tj*tl 3 i|4|^i Tft ttiN[ A TJT A ‘*'*1 AWr TT^tA 

A t?t ^rr Arr-fi^T w ?eArt*t TT^T 

lASM %^T ufl*IT TITt^TFI W ifk^Hlf 

<5 id ^pti«itl TT A T?T A T?T i?^i <n< 
^riflrn - f^T ^IrTT yi^y! 

it?T-ftt^tt TT ^fA^TTcT T^» R+iia 
^g^ aft 3 8 *T 3TT^^THl3»t ^ 3^FR fm 

jJlA Tiif^y I 

T^rAt 3ftr ^ IAtt Ar- 

ft Rmn c*ii+i-*ilH^T prA^n prprn 

A BtA inl^ri 

c<JrJi TTA, 3ltT ^T. 

f^TPT TTAi cftd^W AT T JAt ^tjmSTT 

ftfifv| gS^VTTF ^ 313 % 


TmMtl 




LWTII-W3fi>] 




33 


rflpr w*wr* fsrt *i llwm ^uufl 

* OTWtft % ftlrr fflUrpr WfWW ffiTT 
artv qaft *nftc ftr MRHWfir ft4Tt 

m i ft gur q^r aflii s m 

jimcimipi *iv*ia *ff qiJMWI^lftft 3HW ftft 
^ JH<wid ft ft*pr P i ^nfafild gwar 
ftwunsmi Jjpiwid wr diwi: 

* ft . 3f!*T JlwWl, ^TyflpW ft ftlcfr 

■ sAt vii^il A iid ^ 

ft 71ft ft snftf Hlftyi 

* juwjfl + ftrw ftpr-Ofcwft ft 
*qy ft for set ftr ftr anftr 
mftqi rnr#in ifti sm* yr *1^1 ft* 
3TBfr qtffrir gfft Wl^v ifcr 3W 

ftl 

* W jr7*tt % ftrrar x*ff jrffcmwr 

JW*U|' 3 ^T«t jlft tnf^TI 

eww fvi^liiui ft Iftrr twffaftlftMf hi^h in 
^ifji ftT.4i41*i ft im ftrtHflwii njttr fttaar 

^ft TfteT STjf ,5ft <ITI ftf l?ft W ftftWII tl 
ftlHT ?I3I & 5ft If ?q ft Hlft IftqT 
3WT iiiliu ft* l Tfijf c r ftr oiJftJT ft ftinw aftr 
ftlftf aFTf *JTI 

1HT ft FTR ^7 nr^H qfr HT*VR 5Uft*T ft 
IftlHEWT ftlSlft ftT 3t*j*iPi ?rft {i OMiftl <nfl 
HI^H fttlrlfltflft ftT d^RH tot (5) 41CT 
ft 8R Tift ftft UlftJIt 

*fwr in ftr awd 

Wf^lTFcT ITT OTTT i*ffl£e* WT ftT 4ilt«4 
5w wf'T ft nr«n amii Vilfcvj 

5ftjf IT Lfllf^Cq! ftl 'sfi^H ftt 

ftT atyiffl lift ftT 4i iffi I 

ft ftsWTT >$ ftUr Jfft ftT TRTlft 
ftr ft adrift ft amfr sfr wwafft 318 
ft afljpnr ftifr mil in 


ftffiET gftt|T 3 qif | U | 

ftm*r P <!w, tnr, ftwt ^ Tftftr 

Btmr ftl TTTftT ft ^ Tt w w ir 

J'jftWT ft 3'flRftl ftr ftftft ft Pfv 
ftft ^ift wftft J®?T ft ftsr ftr 
am ftr 5tiftt inftrri 

^ft-tjjft ftfctror tftrtt ift w* ftr 

H15f .ft ?dWH t’lfi^i HlTT*Tr 5TRT ftlftlTI 

ftn^Mr ^ft ft q^KT ^ft?r qftMdftftl aftr 
ft? Tftft gfefr irfiNi ft flnr frftiTH aft ftr 

5Wfftl 

ftijfi#! ftiqft ft uftfl (t^ ftTT ft 

ftflNr ft Iftv T flfft ^ftw 

qv^Tiifftf ft qtaffr ftk^ 3 ^a#t aft ftr 

4llcTl | j. 

TTq d^lft 31 A ftct 8516 ft 3ftcfftcl -ftIT 

ftnr w anjatt ftaw ftanft ft awrar ftTftrft 
4cqft ftq4t ft ftirft ^Rlftsf 

ginffti ^ . 

* ftaifir ftfftfe - - 

* *€m mvHdfta ft wftftT ftwft ftNr 
ftt?T JV 3ftT 3CT HIIMai ?WI 
5!hr ftftrf ft flftr f*r*n^ fttr 

* ftj|4l*fl fS|8inu| 3ftr il^4Vlvi ftni 

. * jmmr P ftawwift ftr- 

ftroftfr qfv Rftft' nftff atifft 
qUft-ISl^lT aftT VTlftrW 

* mtfmr aftr iftr aftftnr 

ftftlft ftTfftrT 81WIT ftqil* 

* TftWRT M£ 

* ftni 

* Wtenn, anr, Sftcr gar aia - bruot 
ft wirar-ama ftvft 
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• c^rterr 3 myipm ftfiz 

• TTen7^53fltft/5fl1^5T &\4tvW M!? frtJT 

tfft frM 

• ^Tr 3ftl isma re 

^^41-15. 3fT 3J*pitT-1 
































I'HPTU 




•gFT3<i)] , 35 

- im 

i 

**nwr fifeniwr 


f 

^ffr fllftri ^ M tz ftt ft R#t 

SPTiy uiniVj 5fft 3TRT ?m*t A - WfTOTT ft 
nirf ft» aim w*ik! ^mtit ^hw ftw 


mu Swruf firtw 

IWI fflNfWjjiW +ilH 
THcMTCI*SrilWWdl4 

tct TOT*t S artwraft St 

<M*HI 

* *rft ^ S *TTf*T St Jlftl 

Tft\ 3fa S Stf W 3TOJT 

¥OT *WlT| 

* ftfllj *S RTcT ^ M^rt^ri 5Ufr 
siQ^lii S*tri 

* ow$ 'tot # ?nfmNrf £t*ir 
Rite sr ft hSi 

* ^ w S aroft Sft^ sra^dl 

tftft ^IT 3fl?TO ihiih*i \<sh,<3N S 

4 

^nor erfir ft ^t$!r$ptn (attest 

^ Jifft ft Wftt Sr TCT flfllli 5TTO) Sff 
*|^i 5T ^4M ffA jBRW ^t|. 

* , FR SStfts iHWIUJ iroiSt ?TOf 
Stf Sffifrr frfttT ^ti 

St4=t T€m HISMctlf-fl 3KRT UR.lfcm H*ir 

HftT ^*T IT <fR, ^ 

mfaftdiH <f£?r lit! St ftavfar 
^r flfjjlt * 

Wit 4Mf£d fe Htir qr ttpt 

anraor |<r # 3mr c?T a?r ttfi 3w 
TtR St W *T?fr St *JT ft 

**r ^i$#>w< St sti 

SSt* answer 

ft^t ipi^Srtnui 

4ittKui ^r*rrr HJiftd w* S fim tn$*mt?a 
TnntfitS St. ftsiSt ft ivU Rfr 
3TOW ?Rnir ant ff <fr arc, snr altr 
ftsrcft it flfliri *r ^r ftsTT uri^r w 

RlfS ^ 3f <jl Ht fllil^lHr 


W ftl 

^ fW fl^TT PUf JlUjJl fr 3W4tl tow 
«m flT ^VT |3JT Jim ftult Jft - cRf ftsnSt S 
wS it if 3 Wh IWl Jlrfl Hl^H TPHTtft w 
tug #r f^Tft cNf ^r Wr4» 4 #t anrri 

^ 5fft jfrft ^t ft^EMI! fl*n^ ^ WT 
•iSt snimri 

ft^T v«Mr aAr riEtefrr w; 

3ff^PP jfti ^KC Udii^fi *W^ #t ttl^m St 

xmrtwxt $ w *£-m w n y»‘ ^nr irtt?r 
l^nr ^iwit 3ftr * art & # it 

S si(t fWfi Wrt St aiw ftftnS ERT SNt 
S Rffr rfJiMi ^13d Ji 

3RT <W MlfMl ^TT Wf kj^hI 1R ftaSt St 
<ttt wnS s f^rr mto tffSar ftUr **r 
ftmr 3nar f *ft S 3T*r 

ft ^nwft St fift St ^t T*rR5fT S 

hi^h! St ITF Wl di^i St S^ <^>fiw ST 
^rjs fW» ffnr WRmpfr wWt aimstri jfft 
Rjt Wf?ft Jlkfl ^fft 
+<KMrii St 3K?r ntn^l nr ftwT ftmr sntRTTi 

l^fcTEWSR 

ftr?i6rf&cr S wrot frwSM yr ift 
ton ftmr jfTtmr wir^f IS *ty SStftv tot^t 
' ftn=ST VT ft 

Wfe it 9i\4\ ftft ftritfrl WTT^T HT ftWT 
iMTirsni 
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STCTtf 3TOT frsnfr *jTCT«$t * mm 

3Tcf efi'tc ^ STrT cT^TF SIf'T at^tf 

3rf&^ serfrf ?T <f^Tl t TrfW # bthtt 
FT TRRTT %[ jfFT-^T RI^tT 3T*RfT ?t*T 

m^FT^ft aa i ffra # sM, 

?r3RT 3T3T3T 3T^r ^ ntt 

-titic 31^ rT^TT 3^3" 3TT 3T7TT Ft^T h a pi 
f&rf?T3T 3? c R^r ?t WRft ?| 

m; M W TfT tftRfr ^ ^TF?T tffirm 
^f^fijut #" f?v^r Ffofr, gin tr i*W ^TSt 
i 1RTT3 ^RT3^T *T f*ttT faiTR^ 33RT 
evUI rflfi 3T A*f RV^f 4* 

Ifific sjf^ ^itr ^r ^ fttt 

rf^j f^jt^VT R3T ^TT *i4i l 

3?&fc fm&?T £7&frr 

qTfqRTfiT 3f*TWT Jfrf ^I$?T ^ft. ^ MT 

Wl ^ JPTMtWT Fkfr F, 3^ 3c$f>H 
F^T^r #t- 7F^M<H] TF?ft £( JTST JitSTOST £ 3T 
jrtrr # t 3^ f$ ^rr£ vtf 3T 

*TT ^ftt *■!( +f Jilaal | F 3T 

^vft Rt iTr i4^<u| <4J||k' ^hiv'j’I pH*t t^T 
^farra^rc ^rr ^ ^ft 

3TFt Sfr ^ T tF Tg ST 3T 7F^ Pw r jUU*fTR Ft, 

in safe ^i^h^-4 w *t 

Ft q pi Q ?l r -H jrO Rcl £l+trt Idflf 

#r swrfitH afr zwm qrr^ ^ ^ fa^H 

tf|e^|&?Tt 3TF^ttl 

3T TfaT 3T^RT TST 3TT^T 
Ft, ^ ’qi^eRT #7 qRr ^ji pT?n^ ^mr 
3ttr TOT ^1 3TRVT 3Rtr RJT2T 

ScTTTT <BT 3mn 

3nf^3if # HTSTT, hTrTB^r 3^ 

^rartrr arw ir^R^Rtt ^ 

?it ^ ^ +ifi^il ji ^ jrt^RRT ^rti 


^/t^l FtTN^IT 

^ ^ ^ ffiT mf&H 

w$vrtt$*i mifowf 

fSm 3T ft^r RT^T # )Wtt ^ 

^3T ^r ffiot ^nrr 3F rt WHIt wsw 

T^nrr r^t ^ttjs 

ITFVFfr VTtfvr mirft 

H^H^I^f 3TOT ^sr ^r ^r ^ 

^ wr^n?^r ^r ^r 

^ ^iHlrt tJRct PtPll 

mm \m $t mw **& tm tsfr 
^fTf^r ?RHrm WTTofr R?n3 TT telT %3T 
flfHT f^TH^F flic; 3^ +fJHlVci Ft jm 4 (ff^ 4*fT?fl 

tRt ^r Fh 

► 

Bftmr ^ mfif tei^T ^ uttr-^m 
3fRrr2fr Mfft^ mm vm?fr ^\ St 
srpft 3ltr t^jh g^+)j-(i) ^ ^ar^t *iTPicR^i 
^T STRft 3!%TI 

^qifr ^r^rm^r f^nqr^T t 
Rflf&rT r^flTT T^l 

* ^TTl^T TfreffT r^i^ dfdl^ 

* JJ2T ^1*l<1i ■Ff^STT 

* Q^ci r<4ii 

- fcftm alt7 wrara' tWtS 

* t^TH# ^T3, otet 
tannfRT, ^r4-i^Wrrcrrt 3ftr ?toipT?t 
Mt ?TSr^ Fi 

* ?rmJt rts WtSi 

^ fr?rr 3ik c^fdia^ 






nw«wn; TOW 
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ftfiw 




[y[U-W3fDl 


iWUfPI 

- wJ A Sri^T aiA flidl 

tv <t tw jiA*( fcffl * Ac fttft 
#r frotr tv tffrtt ftr #*r to tf# * HPT# # 
^4( <JTO q<n fra Wl 

3Tfts^T 125 SftoftlOT $ntfd J^4W*3Jtf # 
wtwt #r w PiRcid tost # sJt£ ifr jfs 
H twnw #w A WffPir hf +«*cii £1 

tv ■4i , ^irai^ftfM ,, i st'iJi wr ft?n$ #v 
S# SfWH# % ftrr ?itr *t» RR 4?T dlU lit <T 
HTTOtll # fit rfif 'jiiTT Btli^n ST# A 

ftffPR -til'll ST 3ftT Slit ST ft# ST #T 
JMV'tl \ *lR *ft) ST f?IT ^JjrTcPT '(rJW>l4 TrfT 
A ST# $ 5TTT At 3##T #*RT ^WfT # 
ftJH»J| TOT # ^ 3TTO#t 3ftT dif^HK *J^K 
#1 HTTftl 

#*F $* 3SSRST tMlvtr ^ SST 3TRT #T 

A T# TOtf#| ffcTOT ST iiitfliM# T w 3RTT 
*jRV13fr #T nnTOftr 1*5 #fiIT At 
TOTT^ T#t HTTF^fr mftv ifl^l tai^n 
gfttnWfW # 3ftT SSftST Mt 3TT-HT 

HWlWt dldsfl # 3cTO^ irfl% # # 

3tm j|t|*R4» #. R5THFT 

41 muiRs i **r*r *s # sififcr «fr anri 

TOPFRSi - SSI# sfr STiift HPnft 41 flid, 

uflciis Wd, d<ft£l S>T ^um, 3j#V tfT, TOfl 
iltrtiKII *PI uk|Q '*1^ ST# 

pifM'nWHTfc ## vstt jj^ht sRnr 5ns#ciifa* 
ftr# tpf fttlf# A ^ti*rn SftcT THTSWT 
ftnr si fli i 

sit s*n w v&ttt #T totorst At tof 

fT#Hcr ftWTT HTcTT c# TORTHT 

ftTO# #T A* ftssc 3flt# #1# 3ftT 

JTWFffl^ ST A Slflt *ra# #| qVTVftHT Iff 
fRVT^ - HUft Hl#TT| 


H*WR* S5I# ftr HI# St 3# #»TTeI# 

#JTT OT# #T fttWi FSW, TSy SHB# 
Tpqjr 3ftr ^uii^hsi to# anflr * 

#t Hift wftrri 

#et# 

ifim wj^ #r 31.8 ## gftftiPT T?y 

Tnjflfir (watwf 3 i# 

Ertf^ ?^wfc ( wifif 10016, 

www.asme,oi£*) 

TFtMfi 1104 - tfePT fftrai jfrf tv 

* tf?8ir 4? fittr i?3#i 

TOrarorf sfrorr 3# ssra dns {#Wlj #i« 
DC - yRkfll 31# find MlfHfl ^i 

fihr ■ 

yy+l^lWf Tf 305-##. Jtf^V 4lr4 (siSJT, 

s»st tju/sSSt # sT##n) a#sr. #1# #ta/3PR# 

## A S# JM4d' , | #CS% # H^rci 

jfp m\ 

331- mim 2 attr 5vA Att % 
3jwk At fl(4d HIptt # ft# st# 

sv^ri 

JiljTO# 8065- 8 ds> 311611 % 

ftrr 

4t# TRT-5572 - ft^fT 3TOR0T A TOUT A fehf 

fSlMdl ST ftPTT #7 TOffsR^I 

•0 

* 

3n$TRT-5571 - #t # ftrr 

3SSR^ 4T TOW SR# #T TTrtrftsrr ' 

3flJ^8 3043- TO# ft^ET <RtM, 

3#t tro^tartr, 3nft % Hit aiRNri 

3nf" TOT : 2309 - nlin ^H£TT Oi^fts - 
3Vpm 9573 - T&vt iftOSR.ft V WT 
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JRfTfT 

TT-fl-dTl^. 5*^ 

1T-1G6 

TT,tm ft TT333 

3#JtF 1239 (STT7T I) 
' ^ 

6 ft 

<!LUHkW| 4t 16.34 
5352 

5351 

4KPFT 1673 

tj? 

UU'HLWjA 165 
(HRTWlf 16.36 
44 

Wran£ 590 

faftr 

TJWTJJT^ 4116,9 
TrJTwTft wTr 75 

rrsrfr 97 


ai^ro-1 


Eft # y^^rl Sift TTW^Jt #T 


fTTfST M]$m 1 ^ f^Ulfetrtl 

3trT riiM ^TMlT ^ fcny A*ii jtfy ^ *l4*1 f€t?T Hr^Hl 

^h+s run Tifift a* F^hi sft? a> <r*3T ^e-5 f^r wr TftET hi^hi 


- ?£fi* Z^ y <i*(\ZR 3flr 3fI3=Zr irftW JT^cT tWvT - {^Tf^ - STT3T I 


hi^tt p 

l^rr jar ^teir f&tr 

t£Rt a^r teftg- 3fr ^ gtpr 50 ifr.rfr. arfr, 3ttr 
a^TBFFT 7RT ^44 3^Wt % h?k' t>]£ cfir<l' ^T 
a^Tf^pr, QsUhi^w sfa 3^7i ^ t^rr sfer, £rr?^t 
RrSiPc’ni - Wtf^T 4fci 

3ftr 3^rnt a? t^nr alti nftr 

^ f^TT RRlf^ill (4>k4l4 3frf flT-at?dJ| 

+^i« 3itr h^I'xs RhT^T - 24 v*i4^i snnr 

3TtftTT?3r wfrx 
T^pT T^of 

(^n^r ?*tesr 


totr # JHd^d TftF ^ zz R1£ji 

3«r U| ± 

TOT <JrA WTir 5TTT^T 
fat£rr fi'ji^i^ - af^JT, ^flc;U B^TT 9T l^t" BT^tl 

+fi<i C^JT. vrrfliSK Jttr 31’■■4 4^Rir ^T R 1 ^*! 

JTUT - 1 ^t(T Brfm 3frr *1d4d 

#T ^T 3P=^r BT^T 


1239 {&TT*T 2) 






Mim wnr i sraranw 
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[^mn—~g g y3(i)3 


3r*r tWifl ^Avr flftc 
wstpmv 269 


P PIMI alter frKT jfa tffcp 3fa t?¥ * jfitinffc** 

hfi#lcfl+1 tdkrt ffli<1* 


VH QffT {^) |V !W %) 

4iw^»i 331 


tevw ft ftftw 
mfw 319 

^ftr fly 

VVH^UM 7-104 

mrftor 7-193 


TTOftOT 7-153 
fT'132 + 1 


m*ft # ter ttfpii 4* Iter sw # tp# 7i?r tlfTTT^r ste 
75 t# 71# 3dlt ^PT fliM l 

■ &f ftIP * B$, *1t7 3ftT 3te* {*T- ftfaffw! 

377 JHI7I 377 din flOS^r JffWT ftt 4? fter mter flttr Uftal 
rJlfl # t# *rc 3te Wl«l te fter ptsw ft#TI*t7n- 
sw aw spot 3W aw flrfter ste 3i^r WK Ttlwrr te 
Iter tpw *£fer sror Tterter *€p * itfr ti1W*i purft te fter 
wrt* OTrtWStati r 

Ptt SftT *fl« te FlitSfT 7T Ww ft TTcT 7J|^ 4* ftl7 vmv 

4 . 

aftTt SftT (W 75 4HJUH, ^ ?Wt3T 


TTPtPtf 4M&2.2 

TWTWtfr 16.20 

mNt wtfOflyfl 

%35 'hfl 3te T^T 4 r «itr i<l 4 |j| 4r fter WlftflT 71^5 J^crt 
# 4 &ij tel%7 

flft ^ 

■ V 

(ftya^w 1057 

- Jfw»i iftr ’rtf ?n# jnW 4r fter Tift ste ter to fter at# ste 
flit # '(rt^^S^p #flf flit ti 

flit ^ wfr ftftw 
ftWT jlfl 1234 APT 

1 

.► 

> crtwi ftr ait to Ttrtr waiter faffcnri alt ft qqfl tt toflratr 
T^siter awwr toftertt titer to ftterltet tt Itaftai 

•fiilJw VlfH 
Jf^TROfr 4437 

3nt 14885 

ftWftW tWT 

ter ti# $t?t ft jn^fSf to fter ^rtlWltriW ft sorter <ntr 
ftftv ftter- faftltteir 

ter m# pm ft a^i| to Iter ftteteter 717 ft % tter 
ftlllfflft 

7737*$# 16.40 

ft* 10204 
pm 15054 

ter ftarw twist # Fit # mftti# aft ^ii(^ef ter acftv 
sftr tiwi 

aftftftT TOIF ftteW 7TF7 

ter ft# #t 3114 !® ^ ^ Mrfttft ft 7157 awnlt 'rtllrtteter 



EGllfST mlH I urn - 4 

S08S-3 RMfrA ftT ftTTT Jbutyfl? ^TFW 

1555-3 ^ ^*i #T Jii'jttf $ l?iw Hi^f^TT ^7 

ttt=tc - qf fa i ^c4 1^r *TRT-3 

3ffT^Tj^/^rtfr.13S/TOfr 4 W 521 jft? 523 - JrfflhvrfKH 3H4frJ|*fl T ^ TpHT 1990 

IW« 


3rgro-2 

^ftJ ter gntfr ^ frhfr TT d 5T# iM<nm1 ^r fereifetf ^t ^fr 

5IW 1JT5TT 3M4^r *TE 3ft? jft'T 


|TR 334 
14382 


iribni 526 

faw d 

*rpr - VIII 

flUtflT pn4ffl i44H u l 
Oofrcr ;^in5 *w 3 
Trafrcr tWrt fld 5 
TTafV IHt STO 9 


*m 1359/€mr 4161 
$J&. 12480 

T^jfnr twt 4o 7 
$.<!*. 12261 
m mx i^wui 
S37-1 
837-2 

4ta?r$s*637-3 


100 tf? 7T4J fSHT X*[£VC 

im Tflt * afrr & ftr? 

444>{PJ - 100 tf? 4? 3WHlUt 53R ^ 
4*r ijwir «r jtfflpr jq^ri 
Mv-fos ?£l3T tfr?TT ftrfto 


4Tn?u jft? ft?r?r 4 t!SI 

ai^ ia^ 1m 3ft? 3^*r gigpuin rtk sr wtto 

- ft?r 3wfr ?tot 

- sttt 4*t 3 ? 

| n$nftMter tfter 

JT^TpfK 1t?T 4lc< 

im *lfc? - ^teft im jfter t 

tfcfr ftvd im jfar <ttn ft?r 4te? 

SRT HfflT VT JTTT5T 

- im jfa? - d*4i$5T 4?r rite? 

tor? aqar-i: ftm 4*tsr; m, nre fajo-t 3rt*TT? 3t1r *ri*r 

fan 4&H STITT 2: TOT 3ft?**n<T3T f tafT 431 % f^TT fttyifM 
wgm art? %*sqpr ft?r? 4^; vk*m m ftrnsr h4&ttt 3ft? *mr 


3ft? ftrftjsr qft njfl8^ ^Fjjsr*r Trtltsr 


tsm 

t.w 

M’urrafft 


SOOSl'l 

jDOg2-1 

61000-3 

60335-1 

60335-2-45 

12176-2 
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qPTH—■W d S3(I>} 


ymmTmx : zmtm 


xqto-lU 

% In ftr jt ftr itHiftw jrtniii 


4f ftnr yr h^h! ^ Sir 
fl l MSEM artw tf Tft Wl tfofr 

4? 3tv 4t nKt 4 f «nft unft 

*iro) 

wchW ^tferer # 4I?M 4? w?f tw 4f jTTjfT 

m 4 3HT 3iS*T *P 4? HluA Sit ^ 

<rarf3w mi^4 4 £*i£ int 4>i |^r 

3VT ^T 3(Tit 3ltW) ftWT dlijJIII 
TOpir uw Studio # 116 Stfrfta 
tfln jpt dt t\$ 14W W twfor ftr ji^hk : 
Jti4il flq^ 4rs srtq' 4ft WTdti 



ilrjvi 4? *n*r ftnn dno^ni 
^ t^rr (tftw) (art) afar (7) 
4ft #fr -^rrar TTFry 4ft Wfcij iflir iy 4? 
fifty pi*^ifpi1%cT H>t+ioii ftr *fnt ^rn^TT > 

1.4(CM)t 

A - 2R =- - t 

«(D-2tH.41 


- TT^T 4T HF$t WIRT 

- TI^T #t 3THF #t 

- 3*TC 


f w^niiiRiiTwiir^ 


^?rpr 4nr 

into# 5^r t»4i 
Vtonf 5W1TW-42 
vftUff$ BlFfT 4W-46 
U^Ullf 5VH OT7T-52 
irlbirf 647T TTTf-flO 


^ vi rt|*|((ff 31ff 


0.1425 

0.1375 

0,1325 

0*1275 

0*1225 


StIfcW 

<>jA tt Sjpr qft 'MM < ii jftr $tii wfl 
?|JR flf?T dl cf¥ cRF £414T oiiu«ii g(4[ H4» 
ft» 3ftT 4* 4t*T BO HiA 44 »T 
1ST arnr (fcsfr Tot ft7)i snjft ot 4*w 
3ftr tijw 4ft oti^ tft #ikc,i^ a*r JTsci 4r ftsn 
WIT 4ft ft flf 00 Ifttfr 45T qftBT *Ip. much 

tfr dl *Ts« 4ft <W H4T 4 mimi 4ncn Tft*lT m 
(W ftr qy JRjSt $T cRT ?Bl tine 4ft ^ 
ST wn 


qlft tfsn 4ft *wj^ 'ir amiA ft qjft ftf OTj*tr 
S^cft fHlifl £ 4T 4)1$ ^<sA oi^kii $F SIT din 
wiftcT (^^4 SftfWteT,# 3ff^ ^r 
3ffT 4iv fit 37 w ft^T 

dim I 4 R^il qT 5 ^ v*i 

<Mift qtR°r <i^ ^Wti 

f 

flJIRf llftwir t TRlPT HIT ^ SStH 100 T1?^ 

ftHfr w WT 4 # 4ftf 4r WTW 
jqiji <i^ 4* eflr tt 4i*i 4» ffi'T ■ ^i3(*u 

jflV 4II i 

jpr 4ft HT^ft jTTW ft! 1?HF TlffHT ftHIT 
^TWT aft? 3H TT fftd JTOT ITCK! div^l fH 
3IHT ^ W1°T SlHHT ^ ft> oft? 45T 

HFT JH4R f 3ftT 3H 4H 4ft# St 4» 

3T^m attr 4w€lw f-32 4? j^'Km ^r 


322^01/08—4 
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alt rnfr amnr ter tt ^ 16 £ ^ 

3ftr aw wnftcf ata % tffer afar so 



* - Lmtioni **irij twin ni mtaiiiNiqiiil 1o t* eirrirt cat 

* 
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WIMW ; 

aqppsnr- iv 

npr % jw# }K # wrfpr fc? to 


niJkui # MU#) ^ 

^*T 3n#PT: 123d (TOM) - 1990 * 3SJWT |ff* - ftPUfiril * TO 30^ 1239 (TOM) - 1990 
<t TOJB# % 35JTO TO# tr ftTOTO * TO illfonTO TOfaPT 67 3*lTOr TO# TO TO lOfTO 
tfl 



19 9KTOO 


50 TOitO 

80 TO#0 

tv 

mm fw M> 

ulot (V 46) 

TO6* (V TO) 

rnm (V *TO 


6r at fW TO) 

w TO ft* TO) 

trTOnr TOy 

w>it pr TO) 

41 Jr. TOtO 

JiltVkW 

2LS 

142 

«o& 

>9,5 


2)4 

31.3 

59.7 

•80 

TO# ftofto 

V M 4? TO 

V TO 4r TO 

V TO * TO 

IT TO * TO 


26 TO W TO 

32 TO f TO 

3,6 TO W TO 

4.0 TO W TO 


*TO32 

% TO 4.0 

fc TO 45 

* TO 4.8 

4IWMI TO 

v TO % Hit 

V M * 9n 

V TO 4t TO 

V TO * TO 

ttflWncwm 

ui TO w TO 

2.41 TO if TO 

563 TO W TO 

866 TO W TO 


*TO 1.44 

* TO 263 

4r TO 6.19 

* TO 960 


>te#TO aiTOa# TORIK-) io%^TO^jr *TO wra 6T*irar± 10% TO io nrTOTOTO 
mu tr TO + 7.5% 

* TO*# TO #ip 5 TOfr (59 VR) TO RTOr TO 3# TOf TOl 3!^ TOT 3#T TO TO 
«ki 41 #r |t| 

» jn$67T: 1239 (TOM) - 1990 * SnjftMf # © *# UlTOi * t#flF(TO 6#TO * 
?TO TO tnp# TOt TOtr«r ITOr anri 

* Tttfr «tb< ^ TO^n #739 " 1939 3ftT 4H-#6 Witt # JUJHU TO ®7# # VT 

WTO#TOTO 

* (TO TOTO #T ^TOT *m 3n#07T ; 6745 - 1972 * Sig&IT 400 HI«TO TOTO ftr 

* TOtr TO iltertf tei# ^ TO* TO TOUfu 1TOTO |# to tor TO toto. to TO TOjro, 
TO, TO TO, TO, TO, iTO on# TO (TO TO 1 TO# TO# #t 

* pr #TO TO JlTOTOt m TOTO7 TOTT anTOHi 2629-1995 tr’pgTO-V afipnr #*111 

* 3I#TO 2633-1966 * 31^617 100 ITOTOtO * TOtW# J8# 67 TO 317# TO TOK# 67 
TOkm TO anr tfr 6M6E ftrre # TOto 6ir pti TO frl 

* 50 TOftO fc TOR*f TO # 3fTO TO 7^41 77 TOr TO TOflf# 31#TO: 2629-1985 # TO 
Tnr jupnr TOn^od TO# # ft*TO7r TO to?TO 
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qifr at tw aftr fmj ^ ft w ter ft tetpr at 3t^Fr SrSipfr- (i) 

teflAt aa apt aitr wjimu (ri) at?a Sr ftofr - snft (m> armfra ?mw; 3tt^7H3Tt$ (iv) 
3ATR*T Sf t% F^TT Aft SJ£ ft| 

3nftm: 1879 : 1987- 14329 : 1995 ST 3lt*TT3ft S 3 R£TA St 100 PAftttrFFA 3 TTT 

*t»*1 2J4 AT STEjfpkT fttq4> ft i4^Vl <Mrl ST ft4t| 

Alt Si c^jte 

*ftr£ ft?T ftFJTWatf, 3TTAft St 71$ AIAft ft Aft S wr AA d^ET ftm 1057:1996 % 

3PpAT fturi ?aft ter 2871 nm 1 ata*f Aiftr Aft Sr ^ aT ste*nte ar ftzrr *mr £i 
ftATTftm 1057 AT?A S SATOA Ste 1tlt<tAT3Tt amfc ePTHT, *dUdl p ^iJEf FT 3 ^, 

5|T^Tf-iif3T$ 3ftT 4T£T4dl, fla? JJuiJrHl, tW ft *pAA 3ft? Al^q ftf$ft # 3AAJAAAT S TA ft VTfA 

St teltett 5RT Aft S 3fTC Si y u l4rdf SjftftAA ARAT £ : 

ait S Sr era m ftrffrr at iq^Ji ahS zntr pww tit tter srt Ster snwi 

Aft ST ^ % ter 3M4^I Sr ^nft STeft 1254 Sim 1 JttT 2 S 3TJATT 

ftfti Sftdft fttesflm afa £ter S ter fafifA ast 3 ?ftw arm afrr fate at 3 Aftw Are 
2 ft ten w £1 

ftte flteste ft 450° t) ?RF I TTpR ft?^ HN^IH AT *Rt£ tJRT AT 3qte fS^TT olIAT $1 ATl£ 
«n^ 29453:1994 S 3f=J?TTT^fo£ Alc^l tJf^-THAIA ATJtSR 3ftT W fflVrj AtF3T 

AT^r Aft Sr sftr ST jft?^ S f?ta armAfr at ISO® to $ 250° to S tnr ataaia 
TOt £1 A*3=^PT ftjftbr star 864 S7PT-2 AT thm 2051 »1PM S JCTPA £Tl 

t^rr: 

* tfe Tft^ST AT 3Atm 75 A A*H t 3lftlA7 tS^TT ATOATI 

• Alt TOTTA5T m St 75 t 3ffa* ARAT £t tfr 600 t Am S AAA ft^ Tit t^ST 

3Atm ten aiuaii a? te?r Sr faffri at sfr at^ ptm 

Ait ^ A?3Tff Sr 3^1$: *rcft Alt S 7T?At H ST 3lftl4idA 3^H$ S AAtT t ftte? 

Aft £ te st 16 trrr Sr ^jr$ t arte S ter *£fcr w 3 Artr 2 Sr ft a^rfcT 

£| JfcTJ 3fT" AAt TAlSfTA - 3Jtj<ni 3AH^ A ft AT-AA' APRlT S T^ra - jftT Tlte> S AvTTA 

15 4l3T ST 3^1$ ST A^ApT Jim^n I 

tte 6891 ft te att Ampm ^A-fft^ff ft ftr af £ ft? *ttat S ate Ait S AifA 

5PIIAT Ttl4»rt Aft £1 41 AM A 3ffT 30A tAft ST iftw Hit S AT?A Aftl" 3 AC AT AT^ ftftTl A18T 
Ate Tf^R o^rntT S ter ar ffij i SSArft ft aata ST tSaat ten ^twi 

a4at ftpr A 15 A 4a aaaIa fH^T AAitr S aim S ^ ft Aft ter ^rnmn 

[AH, A' AA-AAl/[I/S;2007-^T-r] 

TcH S. «P^<i 







to 3fl>] 
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PEIB0U1JM AND. NATURAL GAS M6GIILATORY BOARD 
NOTIFICATION 
New Delhi, the 27th August, 2008 

&SJL 6l2(E>. — In «cfd*c of the powers conferred by Saetutt 6J cf the Petroleum aid Nalural Gn 

trv Art fl-Q nfTflfVtl th* IWfiiLmii ami XT„^ 1 d___ j ... _i xi__ /_« + 

itgul«locs* naniely :- 



-1- Short tlte and commencement. 

(1) These regulations may be caled the Petroleum and Natural Got Regulatory Board 
(Technical Standards and Specifications including Safety Standards for City or Local 
Natural Gas Oitfbutibn t4etwodc*)R^itk>fw,200a 

: 0 They shall come Into fares on the data of their puMcadon In to* GflirtaJ Gazette. 

2* , Definition* jV 

(1) In these regulations Unless toe contextotoefvrtsereouires r 


(a) “Ad" meant the Petroleumand Natural Gas Regulatory Board Act, 2006; 

(b) “active regulator' means a regulator in pressure reguteftlng station (PRS) that 
nocmaNy controls the outlet pressure; 

■r y 

(o) “authorized pereorr means p competent person who to assigned py the 
. owner or operator to carry out a specific Job ba*qa on his competency Jeusi as laid 
down 'by the Board under regulations; 

(d) "city or local natural gas distribution netao/ir^ 

network) means an interconnected network of gas pipelines and the associated 
equipments used tor transporting natural gas'tom a bulk supply high pressure 
transmission main to the medtom pressure (Attribution grid srrisubeaquaattyto the 
service pipes syppfytng natural gas to domestic industrial or dbrntaar^lpr^tabe 
and CNG stations situated in a specified geographical area; 

(e) "consumer molar means a rhetor that nteasunss gfss deiversd to a 
consumer at the consumer's premises; 

(I) "evaep ran# valve' meant a rsftef vateetosuited to rsHa we over pressure 
caused by creep in the downstream system and having tnmdmum l%flow C ap aci ty; 


(g) 'city gato stodon (CGS)' means the point where custody transfer of nature? 
g«a mam nttural gas pipeline to the CGO network tsirito placa and this may also be 
referred to as City Gate Measuring and ftessure Regulating Station; 

(h) "covnpetontperson* meant an indhridual recognized by the COD network 
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owner/operator based or his proficiency and skill set achieved by appropriate 
combination of education, training and practical experience in the critical traits as 
laid down by the Board under regulations; 

(i) "Distribution Pressure Regulating Station or District Regulating Station 
(DPRS) H means a station located within authorized area for CGD network having 
isolation, pressure regiiating and overpressure protection devices; 

(j) “electro fusion joinf means a joint made in thermo plastic piping by passing 
the current through the electrical coil provided in the fitting and heating the parts 
sufficiently to permit adequate flow and tosion of the materials between the two 
surfaces put in contact; 

(k) “Monitor and Active Regulators” means an arrangement of two regulating 
devices in series whose pressure settings are stepped so as to allow, one (Active) 
normally to control the outlet pressure and the other (Monitor) to assume control in 
the event of failure of the active device: 

(l) “operator" means an entity that operates CGD network with the authorization 
of the Board; 

(rrt) “owner* means an entity that owns the CGD network and has been 
authorized by the Board; 

(n) 'primary network* means a part of CGD network that operates at pressure 
above 100 psig (7 bar) and below 711 psig (40 bar) and pipelines forming part of 
this network called Gas Main or Distribution Main or Ring Main shall be designed to 
ensure uninterrupted supply of gas from one or more City Gate Stations to supply 
gas to the secondary gas distribution network or service lines to bulk customers 
through service lines; 

( 0 ) 'Siam Shut Valve' means a valve that is designed to close quickly in the 
event of an abnormal pressure (whether excess or low) being detected at a selected 
point in a gas system; 

(p) “secondary network” means a part of CGD network that operates at a 
pressure below 100 psig (7 bar) and above 1*5 psig (100 mbar) and pipelines 
forming part of this network shall be called fow-Pressure Distribution Mains which 
shall be designed to ensure uninterrupted supply to tertiary network or to industrial 
consumers through service lines; 

(q) 'sub-transmission pipeline” means a high pressure pipeline connecting the 
main transmission pipeline to the city gate station but is owned by the CGD entity; 

(r) “tertiary network" means a part of CGD network that operates at pressure 
less than 15 psig(100 mbar) and pipelines forming part of this network to service 
Pressure Distribution Mains shall be designed to ensure uninterrupted gas supply to 
service lines; 

(2) Words and expressions used and not defined in these regulations, but defined in the 
Act or in the rules or regulations made thereunder, shall have the^ meanings 
respectively assigned to them in the Act or in the rules or regulations, as the case 
may be; 
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3. AppNcatfon. 

Definitions, design, materials and equipment, welding, lubrication, 
installation, tasting, operation and maintenance and common control of COD 
network shall bo in accordanoo with requirements of ASME 031,8 except 
Insofar a* such requirements era apeofflcally cancelled, replaced or modified 
by the requirements specified In these regulations. 


4 t Soup©. 

(a) These reputations cover the design, material*, lubrication, JretaUatfo^ 
inspection and testing,, commissioning, operation, maintenance, 
modHicatioae and abandonment of CGD network for domestic, commercial 
and industrial users. 

(b) Requirements of these regulations shall apply to aU pipelines* distribution 
mains and piping facilities downstream of inlet ieoWlon valve of dty gate 
station (CGS) up to and including consumer meter tor commercial or 
industrial customer and up to final Isolation valve inducting connecting hose 
to gee appliance for domestic consumer 

(c) Design, materials, fabrication, installation, inspection and testing, 
commissioning, operation, maintenance, modifications and abandonment of 
steel ptoeline between dty gate station and natural gas pipeline (sub 
transmission pipeline) shall be as per separate regulations. 

(d) The CNG Station, CNG Mother Station, CNG On-Line Station and CNG 
Daughter Station shall be designed, operated and maintained in line with the 
requirements of the Chief Controller of Explosives as detailed In the Gas 

- Cytinder Rules, 2004 as modHM or amended from time to time. This 
indudes compression, handing and transportation activities of compressed 
natural gas. 

■* 

(e) These regulations also cover safety aspects of operation and maintenance of 
CGD network and the requirements cowed herein these regulations are 
meant to supplement the safety requirements already covered under ASME 
B31.8. 


* 

5. Intent. 

(a) It is Intended to apply these regulations to ail new and such aspects of 
already exist nig networks as design, fabrication, installation, testing at the 

' time of construction and commissioning. However, if an entity has laid, built, 
constructed or expanded the CGD infrastructure based on some other 
standard of is not meeting the standards specified in these regulations, the 
entity needs to carry out a detailed technical audit of Infrastructure 
through a Board authorized or approved third party agency by the Board. 

« The entity thereafter shall submit the recommendations made by the third 
party afong-wfth Ha rtnebased mitigation plan and implementation schedule 
to the Board tor authorization within six months from the date of notification 
of these regulations. 

i 

(b) The continuation of operation of existing CGD network- shafll be slowed only If it 

meets the following requirements, namely- t 
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(f) The CGD system downstream of city gate station shall have bean tested 
initially at the time of commissioning in accordance with AS ME B 31.8 
Chapter IV {with minimum test pressure of 1.4 times of MAOP for steel 
network and 1.4 time MAOP or 50 PSI whichever is higher for PE network). 
The entity should have proper records of the same. Such test record shall 
have been valid for the current operation. Alternatively, if such a record is not. 
available, the entity should produce in service test record of the CGD 
network having tested at a pressure of 11 time of MAOP as per ASME B 
31,8; 

(ii) The CGD system has leak detection system in position and is operative. For 
pipeline network it shall be odorisatJdn based and for enclosures such as 
CGS r above ground DPR$, it shaft be gas leak detection based. 

(iii) The CGD system has in position necessary pressure relief valves; and 

(iv) There shall be protection of the system against third party damages both in 
rpspect to steel pipe, PE pipe and copper tubing. 

Provided that- 

(a) The entity shall submit self-certification in support of meeting the above 
requirements within a month of notification of these regulations and in 
addition the certification by the approved or authorised third party shall be 
made available to the Board within six months of notification; 

(b) Certifications referred to in para (a) shall be done both for operation and 
maintenance and infrastructure of the entity and shall be submitted to the 
Board with mitigation plan and implementation schedule; 

(c) The critical components of the system as identified by the Board for such 
existing networks shelf be complied with these regulations within a period 
specified at Appendix-1 and the authorized entity shall maintain the 
integrity of the existing system at all times; and 

(d) Provisions of these regulations related to operation and ‘maintenance 
procedures shall also be applicable to all such existing installations. 

6. The standard. 

Technical standards and specifications including safety standards (hereinafter referred 
to as standards) for city or local natural gas distribution networks are as specified in 
Schedule-1 which cover material and equipment (Schedule-1 A), welding (Schedule- 
1B), piping system components and fabrication (Schedule- 1C), design, installation and 
testing ($chedule-1D), operating and maintenance procedures (Schedule-1 E) t 
corrosion control (Schetfiie-IF) and miscellaneous (Schedule-1 G). 

7. Default and consequences. 

(1) There shall be a system for ensuring compliance to the provision of these 
regulations thrash conduct of technical and sstfety audits during the construction, 
commissioning and operation phase, as well as or an on-going basis as may be 
specified from time to time. 

(2) The Board shall monitor the compliance to Technical Standards and Specifications 
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including Safety Standards either directly or by accredited" third party through 
separate regulations on third party conformity' assessment. 

(3) In casejrf any deviation or shortfall* in achieving ihe targets for implementing the 
epetftafstarvfaKfe, the entities shall be liable to face the following consequences, 
nameiy:- 


(i) in case of critical activities at Appandfx-1, the entity shall be given a single 
notice by the Board specifying the time limit to remove the specified 
shortcoming and ensure compliance and if the entity fails to comply within the 
specified time limit, immediate suspension or tami&istion, as deemed 
appropriate, of authorization shall be done; 

(if) in other oases, the Board may issue a notice to defaulting entity allowing it a 
reasonable time to remove the specified short coming and ensure compliance 
and in case the entity tails to comply within the specified time or in case the 
entity defaults on more than three occasions, its authorization io lay, built, 
operate or expand the CGD network shaM be liable for suspension or 
termination apart from taking legal action under the provision of r the Act and 
i regulations thereunder. 

8, Requirements under other statutes, 

ft shall be necessary to c&npty with all statutory rules, regulations and Acts in 
force as applicable and requisite approvals shall be obtained from the relevant 
competent authorities for the CGD network. 

9. Miscellaneous. 

(1) These standards are intended to ensure uniform application of design principles 
and to guide selection and application of materials and components. Though the 
standard primarily focuses on safety of employees, public and facilities 
associated with dty or local natural gas distribution networks, it does not 
eliminate the need for a competent designer and good engineering judgment. 

(2) If any dispute arises with regards to the Interpretation of any of the . provisions of 
these regulations, the decsforr of the Board shell be final Further, the Board 
may at any time effect appropriate modifications in these regulations. 
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APPENDIX-1 

LIST 0> CRITICAL ACTIVITIES 
In CGD NETWORK 

{See regulation 7(3) (i)} 


Sr. 

No. 

Critical infrastructure/ activity/ 
processes 

Time period for j Implementation plan 
implementation 1 

1 

Pressure reduction skid CGS (active / 
monitor combination) with a minimum 
50% redundancy including slam shut 
valve tor over pressure projection and 
creep relief valves. 

1 year 

Modification of CGS skid 

2 

On line cdorisation equipment designed 
to minimize fugitive emissions during 
loading, operation and maintenance. 

1 year 

Automated cdorisation systems 
to be used 

3 

Height of the vent shall be minimum 3 
meters above working level 

6 months 

l nenease height of vent 

4 

Gas detectors shall be in stalled at critical 
locations 

1 year 

Install gas detectors in the CGS 
and District Pressure Regulating 
Station. 

5 

Pressure reduction tor DRS [active / 
monitor combination) skid with minimum 
50% redundancy including two safety 
devices at least one of them shall be a 
slam shut valve for over pressure 
protection/under-pressune and inlet and 
outlet isolation valves 

2 years 

Modification/ replacement 

6 

Steel reinforced rubber hose conforming 
to IS 9573 Type IV 

6 months * 

_ 

Replacement of aFl rubber hoses 
@ fifty thousand per year 

7 

Pipeline test record and joint radiography 
and cover in the form of pipe book 

3 months : Can be submitted in stages 

i 

S 

HSSE Management System 

6 months 

To be implemented 

9 

Emergency Response Plan, Disaster 
Management Plan and written 

emergency procedures. Also, provide for 
an Emergency Control Room, manned 
round the clock and equipped with 
effective communication system and 
emergency vehicles fitted with 

communication facilities, first aid 
equipment, fire extinguishers, gas 
detectors, repair kits and tools, maps, 
plans, material safety data sheets etc. at 
its disposal. 

6 months 

To be implemented 

i 


commencement of implementation 
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Schedule -1 
(See regulation 6) 

m 

Technical Standards and Specifications 
including Safety Standards 

, for ' 

City or Local Natural Gas Distribution Network 

Schedule - 1A MATERIALS AND EQUIPMENT 


Schedule - IB WELDING 


Schedule - 1C PIPING SYSTEM COMPONENTS 

AND FABRICATION DETAILS 


Schedule - ID DESIGN, INSTALLATION AND 

TESTING 


Schedule - IE OPERATING AND MAINTENANCE 

PROCEDURES 


Schedule - IF -CORROSION CONTROL 
Schedule - 1G MISCELLANEOUS 



52 


THE GAZETTE OF INDIA: EXTRAORDINARY fFAKTJI-SBC,3ffll 

Schedule - 1A 


MATERIALS AND EQUIPMENT 

MATERIALS AND EQUIPMENT Notch Toughness 


All materials and equipment farming a 
permanent part of the any piping system 
constructed according to this standard shall 
be qualified for conditions in wh ich it is to be 
used. 

MATERIALS FOR USE IN COLD 

CUMATES 

Materials to be used in facilities exposed to 
low ground or low atmospheric 
temperatures or low operating temperatures 
shall have adequate impact properties to 
prevent brittle fracture at low temperatures. 

MATERIAL SPECIFICATIONS 

In addition to standards and specifications 
covered in ASME 6 31.8, standards and 
specifications listed in Annexure-I shall also 
be acceptable for mam/acturing of various 
piping components forming part of the CGD 
network. 

Steel Pipe 

Carbon steel used in CGD networks shall 
meet following requirements: 

Carbon Equivalent 

Forpfpestiavmg Cm bon Confm ti '> 0. i?% 

GE(tfW; - C *■ Mg + C r+Mo+V -■ JVH-Q j 
6 5 1$ 

CB (liw) value shall be ^ 

For pipe* h^si/iL; Carbon Conbrnt <G. 12% 

CE(Pcm) =C + Si + + Cr/ + M + + Mqj*- Y + 5S 

30 20 20 SO 20 10 

CE{P&n) value shall tie ^0-25%, 


For carbon steel pipes of size NPS 2 and 
above, notch toughness shall be specified. 

Electric welded pipes used shall also meet 
additional requirements specified under 
Annexure-lll of this standard. 

Ductile Iran Pipe 

Use of ductile iron pipe is not permitted for 
CGD networks for transport of natural gas. 

Plastic Pipe and Components 

Thermoplastic pipes, tubes and fittings are 
recommended for use in city gas 
distribution networks. 

Polyethylene (PE) pipes conforming to IS 
14865 or ISO 4437, ar>d PE fittings 
conforming to ISO 6085 Part 3 shall be 
acceptable. 

Reprocessed material shall not be used. 

Colour of pipes used for gas service shall 
be yellow for PE SO arade and Orange for 
PE 100 grade. 

PE pipes shall be permanently marked 
(either impressed or embossed to a depth / 
height of 0.02 to 015 mm) 

Pipes and tubing lor above ground 
service lines up to meter set assembly 

Galvanized Iron (Gf) pipes shall be used in 
above ground service lines up to consumer 
meter or meter control valve. The use off 
copper tubing shall only be after consumer 
meter such that this is not accessible to 
third party Gl pipes and copper tubing shall 
oonform to the requirements given in 
Annexure-IV of this standard. Use of 
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non^gahrentsed .pipes should be restricted 
as far as possfofe; however, Dn case they 
are used they shall be property protected 
and painted. 

. PE pipe shall not be used for above ground 
gas pipes. 

Tubing f Hose pipe for connecting 
consumer meter set assembly and 
consumer appliance 

The connection between consumer meter 
set assembly and ges appliance (provided 
by consumer) may be made by Gl pipes or 
copper tubing meeting requirements given 
In Annexure-IV of this standard or stool 
reinforced rubber hose. 

Steel reinforced rebber hose shall conform 
to IS 9673 Type IV. 

EQUIPMENT SPECIFICATIONS 

Equipment used in CGD network 
manufactured to standards listed In 


Amexure-ii of thj> standard shall also be 

acoeptabfe. 

CONDITIONS FOR REUSE OF *PE 

Reuse of DuctSa Iron Pipes 

Reuse at ductile iron ptpge is hot perrhitypd. 

Reuse of Plastic Piping 

Reuse of plastic pipes is permitted subject 

to the following. 

a. Its original and manufacturing 
specifications are known and 
documented. 

b. it meets the requirements of new 
pipes conforming to its manufacturing 
specifications. 

c. The pipe Is free from visi ble defocts. 

d. It Is installed and tested in accordance 
with requirements of this standard. All 
testing shall be carried out at 
recognised independent : laboratory 
and records of the same are 
maintained 

Schedule-IB 


GENERAL 


WELDING 

INSPECTION OF WELDS . 


These requirements apply to steel pipe 
end components only. 

Notches or laminations on pipe ends are 
not permitted and must be removed by 
cutting the pipe as a cylinder and re- 
beveling of pipe end prior to waking. 

QUALIFICATION AND PROCEDURES OF 
WELDERS 

Welding procedures and welders for 
welding of gas pipelines shall be qualified 
as per API 1104 and shal Include 
toughness tasting requirements as 
appticabfe for the line pipe. 


Aft Non Destructive Testing (NOT) including 
radiographic examination shaft be 
performed in accordance with the 
requirements of API 1104 except that no 
root crack shaft be permitted. 

Regardless of operating hoop stress as well 
as location dass aft carbon sled butt welds 
shaft be 100% radiographed. In case 
radiography is not possible due to sa fe ty 
reasons, weld shaft be examined byudpg 
ultra sonic techniques. 

REPAIR OR REMOVAL OF DEFECTIVE 
WELDS ■ ' 




THE GAZETTE OF INDIA: EXTRAORDINARY |pAjqI)^Snc:-3M 


Welding procedures and welders, for station 
piping shall be qualified as per ASME Boier 
and Pressure Vessel (BPV) Code Section 
IX or AP11104. 

When welders qualified under AP11104 are 
employed for station piping, their 
qualification shall be based on destructive 
mechanical testing as per AP11104. 


Welds having defects shall be removed or 
repaired in accordance with API 1104 or 
ASME BPV code Section IX as applicable. 
Welders employed for repairs shall be 
qualified in accordance with "Qualification 
and Procedures of Welders*. 

WHd repair areas shall be subjected to 
additional radiography or ultrasonic testing 
after repair. 

Schedule - 1C 


PIPING SYSTEM COMPONENTS AND 
FABRICATION DETAILS 


PIPING SYSTEM COMPONENTS 
General 

In addition to standards and specifications 
covered under ASME B 31.3 for various 
piping components, piping components 
manufactured conforming to standards and 
specifications listed under Anrrexure-I of 
this standard shall also be acceptable. 

Valves and Pressure Reducing Devices 

Valves body, bonnet, cover and/or end 
flanges components made of cast iron and / 
ductile iron (as per ASTM A 395) shall not 
be used in CGD networks. 

Valves used in service lines of size NPS 2 
and below shall conform to BS EN 331 

Flanges 

Flanges made of cast iron, ductile iron and 
non-ferrous materials (brass or bronze) 
, shall not be used fn CGD networks. 

Use of flanges in natural gas transmission 
and distribution piping is not permitted 
except for station piping e g CGS, DRS, 
MRS etc. 


Fittings other than Valves and Flanges 

Fittings made of cast iron and ductile iron 
shall not be used in CGD networks. 

All plastic fittings used in CGD networks 
must have been type tested by an 
internationally recognized testing agency 
prior to their use 

Thermoplastic / thermosetting fittings shafl 
not be used in above ground piping system. 
Thermoplastic fittings conforming to ISO 
3035 Part 3 shall be acceptable and shall 
meet following requirements: 

a. Polyethylene resin used for 
manufacture of thermoplastic fittings 
shall be virgin, cadmium free 
pigmented compound. Anti-oxidant 
and UV stabilizers used in PE resin 
shall not exceed 0.3 and 0.5 percent 
respectively Reprocessed materia! 
shall not be used. 

b. Grade of PE compound used for the 
fittings should not be less than that of 
PE pipes. In case fittings are of 
different grade than that Of pipes, 
compatibility of the same with pipes 
shall be established prior to their use! 
However, in case of higher grade 
fittings separate compatibility test shall 
rot be required. Heating element shall 
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For piping d&ss ,150 \or above all the 
flange* shall be with raised face. 

Bolting 

All stud botts and nuts used in CGD 
networks shall be hot dipped galvanized a& 
per ASTM A 153 or equivalent. 


of the body of the fitting and for size 
above 63 mm external alignment 
damp shall be used. 

f. Each Electro Fusion fitting Shan be bar 
coded. Fusion fittings shall have 
permanent fusion indicator or a data 
card conforming to ISO-781G/ISO- 
7811 

g. The fusion jointing shall be carried out 
as per the procedure outlined in the 
standard DVS 2202 or equivalent 

h. Carbon steel part of transition fittings 
used tor connecting PE system with 
Carbon Steel system may have butt 
weld/piafrrilanged ends. 

Special Fitting* 

Mechanical fittings for making bot taps on 
pipelines and mtajn* shall not be used. 
Fittings for hot tape shall be welded type 
(for steel pipelines and mains) and electro 
toeion type (for thermoplastic mains and 
service lines). 


not be exposed and all coils are 
embedded 1 into the body of the fittings. 

c. Colour of fittings shall be yellow or 
black. 

d. Eledro^fusion fittings complying with 
ISO 8065 Part 3 / EN-1555 -3 shall 
be used tor all size* of PE pipes. 
Fittings fabricated from pipe shall not 
be used. Only injection moulded 
fittings an* recommended. 

e. For fusion fitting upto 63 mm, pipe 
fixation device shall be an integral piut 


EXPANSION AND FLEXIBILITY 
Flexibility Requirement* 

H 1 

When maximum gas temporature expected 
during operation is below 65*C, thermal 
expansion and stresses in me above, 
ground steel piping sHpll be evaluated 
considering pipe temperature of 65*C. 




56 


THE GAZETTE OF INDIA: EXTRAORDINARY IPjarrll—Sa:.3ffll 

Schedule - ID 


DESIGN, INSTALLATION AND TESTING 


thermoplastic (MDPE) piping and Gl/ 
DESIGN INSTALLATION AND TESTING copper tubing components 


General Provisions 

The selection of design for city gas 
distribution network shall be based on the 
gas properties, required flow rates, 
operating pressures and the environment. 

CGD network Description 

A typical CGD Network should comprise of 
one or more or ell of the following: 

i) Primary network: A medium Pressure 
Distribution System comprising of Pipelines, 
Gas Mains or Distribution Meins normally 
constructed using steef pipes and connects 
one or more Transmission Pipeline fo 
respective COS or one or more GGS to one 
or more DPRS. The maximum velocity in 
the pipeline network should be limited to 
100 ft / sec (30 m/sec) immediately after 
pressure regulating instrument. 

As far as practical primary network should 
be fed through more than one city gate 
stations / sources of supply The operating 
pressure shall be as defined under General 
Terms 

if) Secondary Network: A tow Pressure 
Distribution System comprising of Gas 
Mains or Distribution Mains usually 
constructed using thermoplastic piping 
(MDPE) and connects DPRS to various 
service regulators at commercial, industrial, 
and domestic consumers. The network shall 
be sized for maximum flow velocity of 100 ft 
/ sec (30 m/sec). 

Hi) Tertiary Network A service Pressure 
Distribution System comprising cf Service 
Lines, Service Regulators and customer/ 
consumer Meter Set Assemblies 
constructed using a combination of 


[Note: For Italicized terms ussd In description of 
above networks, definitions as per ASHE B 31.8 
shall apply] 

iv) City gate station (CG$): typically 
comprising of, but not limited to, the 
following facilities: 

Filters 

Separators (if required). 

Metering facilities. 

Heater (if required) 

Pressure reduction skid comprising 
active and monitor combination with a 
minimum 50% redundancy with 
stream discrimination arrangement," 
including slam shut valve for over and 
under pressure protection and creep 
relief valves (stream redundancy shall 
not be less than 2+1). 

Online odorization equipment 

designed to minimize fugitive 
emissions during loading, operation 
and maintenance. 

v) Distribution Pressure Regulating 
Station or District Regulating - Station 
{DPRS): Located at various demand 
centers for domestic t commercial users 
typically consists of: 

Gas filter 

Heater (if required) 

Pressure reduction skid comprising 
active and monitor combination with 
minimum 50% redundancy with 
stream discrimination arrangement, 
including slam shut valve for over and 
under pressure protection with 
additional feature of under pressure 
protection if required(stream 

redundancy shall not be less than 
2 + 1 ). 

Iniet and outlet isolation valves. 
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vi) individual Pressure Regulating Station 
(tPRS): Located at the premises of an 
individual customer and having facilities 
similar to DPRS however, monitor regulator 
may or may not be provided. Metering 
facilities may or may not be part of this 
station, 

vil) Service Regulators: Usually located at 
customer premises for maintaining supply 
pressure and designed to maintain safe 
condition even In the event of rupture in the 
regulator downstream section. 

Network Design Requirements 

The design of CGD Networks and its 
components shall be such that it ensures: 

Supply of gas at constant volume into 
a system, which fluctuates in pressure 
between pre-detemined upper and 
tower limits in the distribution network, 
or .. 

Supply of gas at a constant pressure 
at consumer end, and 
The design should recognize the need 
for sate guard against malfunction of 
any equipment and provide sufficient 
. redundancy to ensure that the supply 
Is secured against such malfunctions, 

Facilities forming part of CGD networks 
shall be designed considering: 

Range of flow rates and pressures 
required In various sections of the 
network 

Quality of gas, Including cleanliness in 
respect of both solid and liquid 
part ides. 

Metering requirements. 

Noise control and 
Corrosion Protection 

Necessary calculations shall be carried out 
to verify structural integrity and stability of 
the pipeline for the combtied effect of 
pressure, temperature, bending, soli/pipe 
interaction, external loads and other 
environmental parameters as applicable, 
during all phases of woritfrem installation to 
operation. Such calculations shall jndude r 
but not limited to, the following: 


Buoyancy control and stability of 
pipeline in 1 areas subjected to 
flooding / submergence, 

River crossing to be installed' by 
trench less techniques, wherever soil 
data is favorable for such 
installations, 

* 

Damage potential for steel pipeline 
from hazards associated with 
earthquake, if applicable. 

Layout of Station Facilities 

The following aspects are to be considered 
in deciding layout of facilities at 6GS, 
DPRSJPRS, etc. 

i Type and size otf equipment 

ii> P&IDs 

lit. Utility requirement 

iv. Venting wherever required. 

v. Operation and Maintenance 
' * philosophy, 

(a) City Gate Station 

As far as possible the city gate station 
(COS} shall be installed at the periphery of 
populated area. The entity should make 
best endeavor to have more than one CGS 
for supply security. 


Inter distance between various facilities 
required at CGS shall be as per Table -1. 


Tiblt -1; kvtM^dltlincfl bitwMn FkQRIk d COB 
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Notes: 

1. All distances are in melera. All distances shall 
be measured between the nearest points on (he 

" perimeter of each facility. 

2. For alt the distance from the compound wall, the. 
distance mentioned in this table and the local 
byelaws, whichever is higher is to be 
considered. 

# As per State Electricity Board 
recommendations 

Properly [aid out roads around various 
facilities shall bo provided within the 
installation area for smooth vehicular 
access. 

Facility shall be provided with proper 
boundary wall / fencing with gate(s) in line 
With MHA (Ministry of Home Affairs) 
guidelines. 

Buried piping inside the COS area shall 
have a minimum depth of cover of 1,2 *n. 
Where buried pipes come out of the ground, 
the underground coating on the pipe will 
continue for a length of at least 300 mm 
above ground. 

Platforms and crossovers shall bs provided 
for ease of operation and maintenance of 
equipment and piping where required. 

Provision should be made for venting, 
purging and draining all sections of pips 
work and equipment that may have to be 
isolated during construction or 
maintenance. 

All vents shaft be routed to a safe area and 
In a manner that gas vented out is blown 
away from the nearest building. Height of 
vent shall be minimum three (3) meters 
above working level. Distance between vent 
and boundary wall f fence shall be minimum 
five (5) meters. 

Gas detectors shaFi be installed at strategic 
locations covering to detect any gas 
leakage 

In case fired gas heaters are installed for 
heating of gas, all other facilities handling 
gas should be located down wind from 
heaters. 
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(b) Distribution Pressure Regulating 
Station (DPRS) and individual Pressure 
Regulating Station (IPRS) 

DPRS facilities can be located above 
ground or below ground. 

In case DPRS is located below ground, the 
facilities shall either be inside a enclosed 
chamber with a provisions for entry of 
authorized personnel or be a buried 
hermetically sealed module type with proper 
cathodic protection. 

For below ground installations, the vent line 
shall be terminated at a minimum height of 
three (3) meters above the ground level. L 

IPRS shalt normally be located above 
ground. 

DPRS/IPR3 installed aoove ground shall be 
provided with proper security fencing as per 
requirement of local authorities, The 
distance between fencing and the wall of 
nearest building / structure shall not be less 
than two (2) meters. 

{NOTES: 

i. The consumer, shall b? responsible for 
ensuring ths separation distances for 
customer owned IFRS 

li. Customer shat! unsure that IPRS 
installation has been Independently 
approval fry certified third party agency 
before th* entity supplies the gae, 

lib The consumer shall ensure recertification 
once In 3 years. 

Requirements for Electrical Insinuations 
in CGD Network 

All electrical equipment f installations 
shall meet following requirements: 

Electrical area classification of 
Installation, as basis for selection of 
Electrical Equipment, shall follow IS- 
5572* 

The specification of Electrical 
equipments shall be in lire with IS - 
5571, “Guide for selection of 
Electrical Equipment for Hazardous 
Area 31 
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Fire protection in Electrical 
installations shall be provided as par 
requirements specified in this 
Standard. 

All electrical equipment, systems, 
structures and fencing, etc. shall be 
suitably earthed in accordance with 
IS 3043. The earthing system shall 
have an earthing network grid with 
required number of electrodes, All 
Electrical equipment operating 
above 250 volts shall have two 
separate and distinct connections to 
earth grids. Separate earthing grid 
shall be provided for instrument and 
electrical power. 

Lightening protection shall be 
provided as per the requirements of 
IS:2309. Self conducting structures 
having metal thickness of more then 
4.6mm may not require lightning 
protection with aerial rod and down 
conductors. They shad, however, 
be connected to the earthing 
system, at least, at two points at the 
base. 

Instrument and Control System 

Instrumentation and control system for 
the CGD rwfowrtcs, shall in general meet 
the requirement of API Standards: API- 
RP-S51, 552, 553, 554, 555 and 556 
-Manual on Installation of Refinery 
Instruments and Control Systems’ to the 
extent applicable. 

Buildings Intended for- Human 
Occupancy and Location Classes for 
Desrgnjnnd Construction 

For the purpose of determining number of 
buildings for human occupancy and 
Location Classes, 1 - mile distance shall be 
replaced by 1600 m and fractions thereof. 

In case of cluster of buildings, Location 
Class 2 or Location Claes 3 may be 
terminated a distance of 200 m from the 
nearest building in the cluster. 

Location Class 2 or 3 shall be terminated at 
least 200 m from the end dwelling Le, 

r 
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dwelling located at the boundary of the 
Location Class2 or 3 as the case may be. 

. When presence of multi-story buildings 
alone result In Location Class 4, the 
Location Class 4 ends 200 m from the 
nearest building with 4 or more stories 
above ground. 

This standard does not allow Design of 
pipelines and piping as per Location Class* 

1, Location Class 2 and Location class 3. 

Location Class 1, 2 and 3 shall be used 
only for re-certification , of existing 
Installations and labilities, which were 
taidfcuilt/conetructad before the date of 
notification of these regulations. 

STEEL PIPE 

Additional Requirement for Nominal Wall 
Thickness 

Consideration shaK also be given to loading 
due to following while selecting nominal wall 
thickness t as par ASME B 316 as 
appropriate: 

Overburden loads 
Dynamic and seismic loads 
Cyclic and vibratory loads 
Infernal pressure fluctuations 
Geo-technical loads (including stides, ■ 
differential settlement of piping, loss of 
support, and thermal effect of the 
pipeline on sou properties). 

In any case minimum thickness of pipe 
permitted as per thfe standard shad not be 
lass than 6.4mm, irrespective of the grade 
ofthe pipe material. f 

in all existing cases where thickness of pipe 
is lass'than 6.4 mm, Quantitative Risk 
Assessment shall be carried out and the 
risk level shall be reduced to ALARF (As 
low as reasonably possible). 

Design Factors F and Location Claeses 

Design factor corresponding to Location 
Class 4 shall only be used. 
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All exceptions to basic design factors to do wfth test connections in the impulse pipe 

used in design formula shail be as per work in such a way as to enable them to be 

Table -2 of this standard, set up and tested in-situ. 


Pipelines or Maine ort Bridges 

Pipeline on bridges should be avoided. 
Under unavoidable conditions, pipeline 
installed on railroad, vehicular, pedestrian, 
or other pipeline bridges, a design factor of 
0,40 shall be used for Location Class 4 

In cities where cross : ng the river through 
HDD crossing is rot possible, pipeline 
laying on river bridges is permitted. 

Metering Facilities 

Upstream dry gas filfer(s) shali be installed 
when rotary or turbine meters are used. 

Pressure / Flow Control Facilities 

{&} ■ Protection against over pressure of 
pipeline or mains downstream of city gate 
station (CGS) shall be provided as follows: 

(1) The proven of Active / Monitor 
Regutator System (i.e. monitor regulator in 
series wsLIl □ controlling (active) regulator) 
shall be the principal method of controlling 
pressure. 

[Mote : Tc avoid problems associated with a 
regulator & rest for prolong?^ periods Jt is 

recoin mend fed that ( :h$ monitor rsgutator is so 
Impulsed thst it tzr, aisc operate as a First stage 
regulator .] 

(2) Adequacy sized pressure relief 
valve(s) could be used for overpressure 
protection downstream of controlling 
regulators) provided Quantitative Risk 
Assessment is made ror environmental 
hazards (fire / explosions) associated'with 
large release of gas volume of gas release 
and the risks are found withm acceptable 
level 

Pressure ;o-ier varvefs} should be carefully 
sized to meet their required 6\i\y and to 
minimise th= ■■■yums of gas reieased The 
speed of rehe f valve opening should be 
adequate sixi they should re-seat cleanly 
when norm si pressures are restored. The 
relief valve scuuid be installed and provided 


(3) Over pressure shut-off valve(s) or 
Slam-Shut Valve(s) upstream of the 
controlling regulators are preferred as 
overpressure protective devices instead of 
pressure relief valves Being ultimate 
overpressure protection for the pipeline 
system, it is essential that the Slam-Shut 
valves are fast dosing, highly reliable and 
secure valve, 

(b) The isolation va've of the sensing 
lines of regulators and slam shut valves 
should have provision for locking in open 
position, 

(c) Additionally suitable gas heaters 
upstream of regulators i control valves/ 
pressure reduction system should be 
provided in case after pressure let down 
operating conditions would result in low 
temperatures beyond design conditions of 
downstream facilities, 

(d) Sound pressure levels shall be limited 
to the values prescribed by Environmental 
Authorities but in no case it shali exceed 
1 lOdbA. 
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| TiUa 2 ■ Mgn Factor* tor Steal npaCeshdiM J 

FaoUHy 

Location a*** I 

i* 

2* 

r 

a™ 

Fpaiite* ' 

0.72 

000 

0.50 

535 

QoMbgtofndft without cMh$: 

<w) Pitntenads 

0.72 

oeo 

0,60 

040 

(b) uwnprwMl pufcSc road* 

oeo 

0.00 

030 

0.40 

(c) ftoada, highways, or puhfte stnata, with tied 

060 

0,50 

0.50 

040 

vurlSCf 





Croatings of road*. wftfc cuing: 

(a) Private road* 

Q.72 

eeo 

. 050 

0.40 

(b) Untmpmad p<toite nada 

0.72 

0.60 

060 

0.40 

■M 1 {El ilJHJ 

072 

0.60 

0.30 

0.40 



L____ 



Pprtnrt on brtdo** 

oj OF " 

wsm 

0-60 

6.40 

Padtoi Ehe»«hrnantarpipe«nBoftroftdasndnSii^ 

(i) Private roads 

(b) Untmprovad public road* 

07Z 

0-60 

0.60 

0.40 

(c) Ronds, highways or pubic sttoata. wfth hart 

0.72 

0,60 


040 

■uifrca end Rattoav crotiJna* 

0.00 

0.60 


0,40 

PipeHne ftft bhdBH 

0.00 

0,60 

0.50 

040 

. 

ftfewCtawip' open cot L ' r 

072 

QJB0 

030 

040 


0.72 

0,60 

0-50 

mum 


0.50 

0.60 

0-50 

ES 

n^^Tr L - t , ,:.ivi~>T7 iy t t lp iiL-i^i: l:' i:T!l. ! 

o:eo 

.J 

7o55 

0.60 

040 

J^rcwCWlniicHiatpaapia In Location CU*— ,t and 2 

0l50 ' 

555 

0.50 

040 


Not**: 


1 Higher thickness may be used if required to control stresses or stability during Instatation 
and operation, 

2 Thicker pipe in Location Class 1 is required throughout the assembly and for ^distance 
equal to teaser of 5 tfamete ra or io It in each direction beyond (he last ittfng, 

3 Near concentration in Location Class 1 and 2 means places of public assembly (school, 
temple, church, hospital, dub, markets places etc.) used by 20 or more people frequently 

* Location Ctaeat,2*3 shall be used for thepurpoM of racertMcaffen ef GtiUmg / 

InstsMettom only, * 
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(e) Gas velocities in piping up to 20 m/sec 
before filter and 40 mfsec (120 ft/sec) after 
filter, at peak flow conditions, may be 
permitted provided care is taken to ensure 
that allowable sound pressure values are 
not exceeded and materials selected are 
suitable to prevent erosion at such high 
velocities. 

However the gas velocity shall not cross 
the recommended velocity given by the 
Original Equipment Manufacturer for the 
equipments used in the FRL 
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normally under water or subject to flooding 
(i.e. lakes, bays, or swamps etc.) shall be 
provided with addition anti-buoyancy 
measures such as concrete weight coating, 
geg-textiie bags filled with graded stones or 
anchorages, etc, to prevent floatation. 
Minimum specific gravity of installation shall 
be 1.2 after providing anti-buoyancy 
measures. 

Cover, Clearance and Casing 
Requirements for Burled Steel Pipelines 
and Mains 


(f) Gas filtration facilities with 100% 
redundancy shall be provided to avoid 
damage to instrumentation and other 
facilities. 

(g) Immediately downstream of regulators 
or control vaives use of conical reducers is 
recommended. 

(h) In orde 1 ' to prevent over pressurization 
of piping downstream of regulators / control 
valves, creep relief valve should be 
provided, if required. 

(i) For isola.tion of the CGS d l jring 
emergency, quick closing valve (with 
remote operation facility in case of 
unmanned station) shall be installed at the 
inlet of CGS 

Protection of pipelines and mains from 
hazards 

When steel pipelines or mates are installed 
in areas that are normally under water, anti- 
buoyancy measures adopted shall be such 
that specific gravity of resulting installation 
is 1.10 or more. 

Pipelines and mains installed cn bridges 
and other iccaticrts where they arc exposed 
to accidental damages due to vehicular 
traffic, suit/to# barricades / crash guards 
shall be installed for iheir protect ion. 

The pipeline in dose proximity to unstable 
structures, landfill sites or where 
construct]or; could lead to damage to 
pipeline, should be avoided. 

Pipelines and mains installed in the areas 


Minimum d^pth of cover for buried steel 
pipelines shall be as per the table given 
below; 


Table - 3 : Minimum Cover Requirements 
for Pipeline* 

Location 

Min. Cover L,J 

(ml 

Norma! / rocky terrain ' 

1. 0 

Minor river f unlined canal / 
nafa crossings, tidal areas 
and other watercourses^ 

1. 6 

Major river crossings 1 ^ 

2.5 

Rivers with rocky bed 

1,5 

Lined canals / drains f natas 
etc. 

1,5 

Drainage dutches at 

roadways and railroads 

1.0 

Rocky Areas 

TO 

Cased ( uncased road | , 

crossings^ j 1 * 

Cased railroad crossings^ j 1.7 


NOTES: 


1. Cover she.[l be measured from the top of 
coated pipe to the top of the undisturbed 
surface of satf or the top of graded working 
strip, whoever is lower. The fill material In 
the working strip shaH not be considered ]n 
the depth of cover, 

2. For river ■' watercourses that are prone to 
scour 3 ='jo ■' or erc.MOn. the specified cover 
shall be riVira'red the expected lowest 
bad profile after scouring l erosion. Where 
scour levtl cannot be established, an 
additional cover of minimum t meter shall be 
provided irom the existing bed of the 
river;water course. 

3 The cove 7 " *.h&H be measured from the top of 
road or top of rail, as the case may be. 
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Whenever the above pfovwons of cover cannot 
foe. provided doe to she constraint*. additional 
protection in forni of 0 *$^^ ojncretfcig eto shall 
be provided. 

Clearance between Pipelines or Maim 
and other underground structures 

(a) When a buried steel pipeline or mam 
hare to cross any existing underground 
pipeline, cable, drain or other services, 
the pipeline shall be Laid at least 300 mm 
below from such services. 

(b) When laid parallel to any existing 
underground cable, drain or other utilities, 
the pipeline or main ehal be laid with a 
dear distance, of at least 300 mm from 
existing utility. 

(c) As far as practical, a minimum 
separation of three (3) meter should be 
maintained between the steel pipeline or 
main and footing of transmission tower, 

(d) A clearance sufficiently large to 
avoid electrical fault current interference 
shall be maintained between the pipeline 
and the grounding facilities of electrical 
transmission lines. 

(e) Clear distance between new steel 
pipeline or main running parallel to 
existing pipeline should be minimum 5,0 
meters when heavy conventional 
construction equipment is expected to be 
utilized. This distance may be reduced, 
after careful assessment of construction 
methodologies, to three (3) meters, 
provided It does not result in unsafe 
conditions during construction. Existing 

, pipeline should be dearly marked on the 
ground during construction. Bi-language 
(local language and Hindi f English) 
caution signs should be installed while 
working in such areas. 

(f) While laying mote than one new 
hydrocarbon pipelines or mains in the 
same trench, dear separation of 
minimum. 500 mm shall be maintained 
between adjacent pfpelfnes. 

(g) ■ No steel pipeline or main should be 
located within three (3) maters of any 
habitable dwelling or any industrial 
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building unless it is provided with at least 
300 mm of cover over and above 
minimum cover specified under Table - 3 
above or special protective measures 
such as concrete slab, steel casing are 
provided. 

Casing Requirements under Railroads, 
Highways, Roads or Streets 

Steel casing at roadrtaHway crossings, 
when provided to meet statutory 
requirements, shall be designed in 
accordance with API 1102, Casing pipe 
diameter shall be minimum two pipe sizes 
bigger than carrier pipe. In case of PE, 
the casing can be RCC pipe of min NP3 
class. 

Bends, Elbows and Miters in Steel 
Pipelines and Mains 

Miters bends and wrinkle bends an not 
permitted h pipelines and mains used in 
CGD networks regardless of operating 
hoop stress. 

Cold field bend radius for pipes of size 
NPS 20 and larger shall be minimum 40 
times the pipe diameter. 

As far as possible use of abort radius 
elbows should beavoktod: 

Hot Taps 

Split tees designed to kilty encircle the pipe 
shall be used for making hot taps. The split 
Tees shall be designed considering a 
minimum design factor F * 0.40. 

However, in case of Hot taps of size upto 
1/4* of the nominal bore of the mirin 
pipeline, use of weldoMs^is permitted in 
place of split tees. 

Full bore ball valve shall be used when 
making branch connections, using hot taps. 

Recommendations as per API RP 2201 - 
Recommended Practice tor Safe hot 
Tapping Practices in the Petroleum and 
Petrochemicals Industry shell be tallowed 
while ca/ryfag out hot tapping works. 
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Where ft Is not possible to maintain the 
clearances, cover, vent locations etc. 
mentioned in this standard, the entity 
shall carryout special design and 
construction methodologies through 
experienced personnel/oonsuttant and 
seek clearance from the Board. 

Testing after Construction 

General Provisions 

Proper communication facilities shall also 
be arranged for during testing. 

Testing equipments / instruments shall be 
properly inspected and shaN have valid 
calibration certificates before they are 
used for testing. 

Test Required to Prove Strength of 
Pipelines and Mains to operate at Hoop 
Stresses of ZQ% or more of Specified 
Minimum Yield Strength of Pipe 

All buried steel pipelines and mains shall be 
pressure tested after installation using 
water as a test medium. Minimum test 
pressure shall be equal to 1.4 times 
Maximum Allowable Operating Pressure, 

Test procedure as per ASME B 31.6 
Appendix N "Recommended Practice for 
Hydrostatic Testing of Pipelines in Place JI 
shall be followed. 

Hold-up time for the pressure testing shall 
be minimum 24 hours for underground and 
four hour aboveground pipeline. 

Safety During Tests 

Relevant Warning Signs shall be 
displayed at the test area* 

The test area shall be properly cordoned 
to prevent any accidents, 

A proper Emergency Response Plan shall 
be In place and emergency contact 
numbers of relevant agencies should be 
visible, 


Commissioning of Facilities 

Appropriate Work Permit should be 
issued based on the kind of activrty. 

Fira fighting equipments should be 
available during commissioning. 

Proper communication facilities should 
also be arranged for . 

A proper Emergency Response Plan 
should be in place and emergency 
contact numbers of relevant agencies 
shotid be available. 

OTHER MATERIALS 

» 

Ductile iron Piping System 
Requirements 

Use of ductile iron piping is not permitted for 
CGD networks as per this standard. 

Design of Plastic Piping 

Plastic pipe shall not be used for Pipeline 
and Distribution Mains eperati ng at 
pressure In excess of too psig< 

Use of thermosetting plastic piping is not 
permitted as per this standard. 

Plastic Pipe and Tubing Design Formula 

Nominal wall thickness of plastic pipe shall 
be calculated as per following formula: 

P “ 2S * (t / (D-t))* 0.32 

Where 

D - Specified outside diameter in mm 
P = Design pressure in psig 
t = Nominal wall thickness in mm 
S * Long term hydrostatic strength in 
bang (psig) determined in 
accordance with applicable pipe 
specification at temperature equal to 
73*F, 100°F or 12Q 6 F< 
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Thermoplastic Design Limitations 

The design pressure shall not exceed 100 
p?ig (7 bar). 

Thermoplastic pipe, tubing and fittings shall 
not be used where operating temperature of 
,the materials Wit be: 

1) Below 32*F{0 degree centigrade) or 

2) Above 1Z0 C F (50 degree centigrade) 
or temperature at which long term 
hydrostatic strength used in design 
formula in para 842 31 of ASME B 
31,8 is J determined, (whichever is 
lower). 

Minimum thickness shall not be less than 
2.3 mm. 

Pipe wall thickness selected shall be such 
that it corresponds to Standard Dimension 
Ratio indicated in Table - 4 below. Pipes 
with non standard SDR should not be used. 


Design Pressure of Plastic Fitting 

All fittings used shall be electro fusion type. 
Other types of fittings are not permitted AM 
PE fittings shall conform to ISO 80&5 -Part 
3. The wall thickness erf the fittings shall be 
more or equal to the wall thickness of the 
pipe jointed 

Protection from Hazards 

In addition to requirements specified under 
Para titled Protection of Pipelines arid 
Mains from Hazards in this standard, 
following additional requirements shall be 
complied with. 

The relative position of COD network with 
respect to other underground utilities shall 
be as given in Figure 1: 

Where open cut techniques are used, a 
warning tape of Yellow colour shall be laid 
200 mm above the pipe. 


Table 4 -Wall Thickness and 
Standard Dimension Ratio for 
Thermoplastic pipes 

Nominal 
Outside 
Diameter 
in mm 

Minimum wall thickness in 
mm for Standard 
Dimension Ratio, SDR 

D 

17.6 

13.6 

11 

9 

16 

2.3 

2.3 

2.3 

2.3 

20 

2.3 

2.3 

2.3 

23 

25 

2.3 

2.3 

3.0 

3.0 

32 

2.3 

23 

30 

36 

40 

2.3 

?fi 

3.7 

4 .?'. 

50 

2.9 

3.7 

4.6 

5.6 

63 

3.6 

4.7 

5.8 

7.1 

75 

4,3 

^5.5 

68 

8.4 

90 

5.2 

. 6.6 

8.2 

10.1 

110 

6.3 

ai 

10.0 

123 

125 

7 -i 

9.2 

11.4 

14.0 

" 146 1 

30 

10.3* 4 

127 

15.7 

- 160 

9.1' 

11.8 

14.6 

17.9 

160 

10.3 

13.3 

164 

20.1 

200 

11.4 

14.7 

18.2 

224 
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€ Water Pipeline f sewage line 


7 Otfitf hydrocarbon product pipeJines 


.ire 1 - Relative Position of Gas 
Ripens fend Distribution Mams 



Figure 2 {a) - Concrete Slab 


When insisted by the authorities at 
identified locations, a layer of brick / 
concrete or impact resistant tape may be 
laid over pipeline as a protection against 
excavating machinery as indicated in the 
Figure - 2 (a) or (b). 

Plastic Pipe and Tubing Joints and 
Connections 

General Provisions 

Threaded joints in plastic pipe are not 
permitted 

Plastic p’pihg joints shall be made by 
Electro Fusion fittings only Fusion fittings 
shall htivc inb'jjii positioning provision upto 
60 mm atv.i bvyond external clamp system. 
Jointing of plastic piping by butt fusion 
method, solvent cement method, adhesive 
method, heat fusion method or by means of 
compression couplings or flanges is not 
permitted Recommendations of the fitting 
manufacturer shall be followed in this 
regard. 

All electro fusion fittings shall be bar coded 
and the control unit shall be equipped with 
bar code reader to directly transfer fusion 
data to control unit. Bar coding shall be long 
lasting even when the joint is buried in 
corrosive soil, alternatively each fitting shall 
have a data card which can be read by the 
computer and thereafter the card Is 
positioned with the joint. 



Figure 2 (b) - Concrete Slab with 
supports 


Installation of Plastic Piping 

Installation Provision 

Use of ther moplastic piping in above ground 
piping is not permitted unless the piping is 
completely protected against deterioration 
(e,g, high temperature, ultra violate 
degradation) by corrosion protected metallic 
or reinforced concrete or Glass Reinforced 
Plastic (G & P) enclosure. 
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Direct Burial 

Directly buried thermoplastic pipe shall 
have a minimum thickness of 2,3mm. 

Trench width shall be at least 300 mm* 

The bed of the trench shall be free of sharp 
objects, stones etc. In rocky areas trench 
shaH be padded with soft'soli or sand to 
minimum depth of 150 mm below the pipe. 

Benda and Branches 

Branch connections shall be made only by 
socket type electro fusion lees or electro 
fused Saddle connections. 

HotTaps 

Use of special saddle or split tee type 
electro fusion fittings for hot tapping is 
permitted. 

Testing Plastic Piping after Construction 
General Provisions 

Testing equipments / instruments shall be 
properly inspected and shall have valid 
calibration certificates before they are used 
far testing. 

Proper communication facilities shall be 
available during testing. 

Test Requirements 

Thermoplastic piping shall not be tested at 
material temperature above 120*F (50 
degree centigrade). 

Test medium shall be air or nitrogen for test 
pressure up to 100 psig. For test pressure 
higher than 10O psig, water shall be used 
as feet medium. 

Test duration shall be minimum 24 hours for 
plastic distribution mains of length greater 
than 1 km and minimum 4 hours for length 
shorter then 1 km. 

In case water is used as test medium, test 
duration shall start after achieving thermal 
stabilization. 


Suitable relief valve set at 5% higher then 
test pressure shal be fitted at the test 
heads to avoid over pressurization during 
testing. 

Test Requirements tor DPR3 and IPRS 
Piping 


DPRS and IPRS piping shall be subjected 
to strength test 1 and leak test, before 
commissioning, as given in table-5 below: 


Tibi* S - Testing Requirements for DPRS and 
IPRS Piping 

Design 

PMMum 

Wn.f**t 

Pnnurt 

Test 

tnediun 

Min. T«t 
Duration 

Up to 138 
flibarg 
_ tfreto) 

3j 43 bug 

C»pNg> 

Air 

1 hours 

From 138 
mbsrg to 
4.14 berg 
(3 to 60 
. e*ia) 

1.8 times 
Design 
Pressure 

Air 

2 hours 

Above 

4.14 berg 

15 timet 
Dm |gn 
Pmun 

wafer 

2 hours 

__ „ 


Acceptance criteria shall be no pressure 
loss after accounting for temperature 
variation. 


Safety During Testing 

Relevant Warning Signs shati be displayed 
along the test section. 

The test area should be properly cordoned 
to prevent any accidents. 

A proper Emergency Response Plan shall 
be in place and emergency contact 
numbers of relevant agencies should be 
available. 

CONTROL AND UMHING OF GAS 
PRESSURE 

Control and Limiting of Gas Pressure in 
High Pressure Steel, Ductile Iron, Cast 
iron or Plastic Distribution system 

Use of automatic shutoff device (slam shut 
valves) as a means of accidental over¬ 
pressure of high ^pressure distribution 
system is preferred over pressure relief 
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VAULTS 

Accessibility 

In caw part of Vault or Pit extends above 
ground (e.g, to avoid water flooding ir low 
lying areas that cannot be avoided), then, it 
shall be located such that it causes 
minimum interference f hindrance to the 
traffic i pedestrians. 

CUSTOMERS’ METERS AND 
REGULATORS 

Location for Customers 1 Meter and 
Regulator Installations 

Customer mater shah preferably be located 
on the wall outside the kitchen, however, 
when customers' meters and regulators are 
located inside the building,, it should be 
located in a well ventilated area. 

GAS SERVICE UNES 

General Provisions Applicable to Steel, 
Copper and Plastic Service Lines 

Service lines shall be sized for a maximum 
flow velocity of 15 m / sec. 

Installation of Service Lines 

All plastic pipe and fittings shall be laid 
underground and shah not be exposed: 

The buried service lines shall be provided 
with a minimum cover of 1,0 m. Where It 
is impractical to provide 10m cover due 
to physical constraints, additional 
protective measures such as concrete 
slabs or high impact resistance plastic 
sheets shall be installed at least 300 mm 
above the service Line. In no case the 
depth of cover shall be less than 600mm. 

For transition from plastic pipe fo G1 pipe, 
transition fittings shall be used. Plastic 
part of transition fitting protruding above 
ground shall be protected by encasing it 
with concrete guard, 

1 In case carbon steel section beyond 
transition fitting is below ground, it shall 
be protected against corrosion by 


& 

minimum 400 micron thick 2pack high 
build epoxy coating. 

Above grouhd service piping shall be 
Galvanized Iron or copper or carbon steel 
protected by anti corrosive coating. 

Wherever the service line riser is installed in 
confined spaces like basements, only 
welded risers shall be used. The gap 
between riser and wall shall be minimum 25 
mm to and shall be supported at every 2 m. 
Ventilators shall be provided in confined 
space. 

Type of Valves Suitable for Service Una 
Valves 

Soft seated valves in service lines are not 
permitted. 

L Steel Service Linas 

Design of Steel Service Lines 

All underground steel service lines shall be 
joined by welding using qualified welding 
procedure and welders 

Installation of Service Lines* into, or 
Under Building 

Use of sleeve for laying steel pipe through 
wall, or under outer wall foundations of 
building or under the building is not 
recommended. Such underground lines 
shall be protected against corrosion by 
minimum 400 micron thick 2 pack high build 
epoxy coating. ' 

Ductile Iron Service Lines 

Use of ductile iron service tines is not 
permitted. 

Plastic Service Lines 

Design of Plastic Service Lines 

Only electro fusion fittings shall be used in 
plastic service piping including pipe to pipe 
joints. 
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Installation of Plastic Service Lines 

Installation of plastic pipe above ground is 
not recommended. In case any section of 
piastre pipe extends above ground, ft shall 
be completely encased in a concrete 
casing. Use of flexible conduit is not 
permitted. 

Installation of Plastic Service Lines into 
or Under Buildings 

Installation of plastic service lines under or 
inside the building is not permitted as per 
this standard 

Service Line Connections to Mains 
Service Lines Connections to Steel 
Mains 

Service line connection to steel mains shall 
be as follows . 

In case of plastic service line, 
connection to underground steel main 
shall be by use of transition fitting in 
plastic piping with steel part of 
transition fitting welded to steel main 
piping. 

- Direct connection of galvanized iron or 
copper service lines to underground 
steel mains is not permitted. 

Service Lines Connections to Plastic 

Mains 

In case of plastic service line, 
connection to plastic main shall be by 


use of electro fusion fittings only. 

Direct connection; ofgalvanized iron or 
copper service lines to underground 
plastic mains is not permitted, 

PIPING BEYOND CONSUMER METER 
SET ASSEMBLY TO GAS APPLIANCE 

Piping connecting consumer meter set 
assembly to consumer gas appliance shall 
be either Gl or copper up to last valve 
located near actual appliance, 

A metal seated leak detection cum excess 
flow shut off valve shall be provided rear 
the appliance located at easily accessible 
location by the authorised entity. The valve 
shall be designed to shut off in case of 
sudden leakage of gas from the hose or in 
case of burner flame-off condition. 


Appliance shall be connected to gas line 
with a flexible and braided hose as per IS 
9573, The hose shall not be exposed to 
internal or external temperature exceeding 
the recommended limits. Care shall be 
exercised not to exceed permissible bend 
radius specified in IS: 9573 (Table 1 - 
Dimensions and bend radir for rubber 
hoses). 

Length of this hose shall ba kept minimum 
However, in no case the length shall be 
more than 1,5 meters. Both ends of the 
hose shall be firmly damped on the nozzle 
by metallic damps. 
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Schedule - IE 

OPERATING AND MAINTENANCE PROCEDURES 


The present standard covers the City Gas 
Distribution, Design, Installations, 
Commissioning end Operation in general. 
The Operation and Maintenance 
Procedures prescribed herein under are for 
general guidelines to be implemented as 
per the provisions of the standard. The 
entitles engaged in laying, building, 
operating and expending City or Local Gas 
Distribution Network will create an . 
organisation handling operating and 
maintenance Including meeting the 
emergencies arising in the system. 

The main operation area would be to 
hancle gas receipt odorisation and 
pressure reduction (including heating the 
gas. If required) and managing the district 
regulating station, field regulators and gas 
metering for all kind of Customers such as 
domestic, commercial and industrial 

The gas measuring tiling including energy 
balance shall be part of the operation. The 
safety, health and environment including 
compliance of regulatory measures shall be 
a part of the responsibility of the operating 
group. The maintenance activity shall cover 
the maintenance and upkeep of the City 
Gate Stations), District Regulating 
Stations, Field Pressure regulating Stations 
and end consumers fatfffies, sectionalising 
valves and other assets and facilities. This 
Inter-eMa will evolve regular maintenance, 
route. patrolling to contain third party 
damages and maintenance of safety 
provisions inducting offsite emergency plan 
and onsite emergency plan, mutual aid and 
disaster management plan. The following 
sections briefly refer to such activities:- 

1. Operating and Maintenance 

' Procedures affecting the safety 

of gas transmission and 
distribution faculties* 

2* External Corrosion Control 

3. Odorisation 


OPERATING AND MAINTENANCE 
PROCEDURES AFFECTING THE 
SAFETY OF GAS TRANSMISSION AND 
DISTRIBUTION FACILITIES 

Basic Requirements 

The entity operating a CGD network shall 
have an effective Health, Safety and 
Environment Management System (HSE 
Management System) end Management, of 
Change System in place to ensure overall 
safety during operation and emergencies. 

The HSE Management System shall cover 
the following key elements* 

* HSE Policy Statement 

* Organizational objectives to ensure 
Implementation of the policy 

* Set of detailed processes supporting 
each activities of the HSE 
management system 

* Implementation of control and 
monitoring activities 

* Periodic monitoring, review and 
reporting of performance 

* Audit of internal and external activities 

Following processes shall be prepared as 
part of HSE Management System: 

* Emergency Management System to 
safely handte emergencies with 
minimal risk. 

* Disaster Management Plan 
encompassing offsite and onsite 
emergency response plans and 
mutua) system 

* Hazard Identification Processes such 
as HAZOP 

* Risk Analysis and Risk Assessment 
Process such as ORA 

* Safety and Technical Competency 
System. 
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* Personal Protective Equipment* 
(PPE) to be used by ell operating 


personnel, 

* Do's and Don’t* and safety 
precautions during operation and 
maintenance. 

Provisions of periodic inspections along the 
route of steel pipelines or mains shall 
indude all sections of plpetirtes and mains 
irrespective of operating hoop stress. 

Essential Features of the Emergency 
Plan 

Entities operating CGD Networks shall 
provide for an Emergency Control Room, 
manned round the dock and equipped with 
effective communication system and 
emergency / vehicles fitted with 
-communication facilities, first aid 
equipment, fire extinguishers, gas 
detectors, repair kits and tools, maps, 
plans, materia) safety data sheets etc. at its 
disposal. 

. The CGD entity shall put in place an’ 

: Emergency * Response Plan, a Disaster 
Management Ran and a Pandemic Plan. 
r While preparing these plans the entity shall 
taka into confidence the various local 
authorities (i.e. The Fire authorities, Police 
^authorities. Health authorities, local 
administration, Disaster Management 
authorities, Mutual aid, Factory inspectorate 
etc) and clearly elaborate on their role in 
case of an incident. 

Mccldent / emergency , reporting 
procedures 

m , * 

The entity shall put in place a documented 
in house accident reporting procedure and 
its response plan for ell kind of 
accidente/emergencies such as (i) near 
miss accidents, (ii) accidents without loss of 
production, supply or human life, (iii) 
accidents with loss of production, supply or 
human life, <lv) fire (v)’ explosion or other 
emergencies leading to faster effecting 
outside public. The level of reporting shall 
also be mentioned in the procedure. The 
Board shall be informed In respect of the - 
accidents/emergendes under category (iii), 
(iv) and (v) above with remedial measures 


for avoiding recurrence in the format placed 
at Enclosure-1 of Schedule -IE. The entities* 
shall Investigate and report each, of the 
above incidervt/accident to different level as 
specified in the above enclosure. 

Notwithstanding anything contained herein 
under, in case any incident escalates and 
gets madia attention or gets published in 
newspapers, the entity shall proactively 
inform the Board of the same immediately 
with preliminary investigation report. 
Further, detailed report of the findings shall 
be furnished to the Board withlria period of 
thirty days. 

Written Emergency procedures 

Special attention should also be given to 
following while preparing Emergency 
procedures; 

• “Do’s and Danis'* during and 
emergency and other safety 
Instructions. 

• Telephone numbers of emergency 
response team members, emergency 
services, mutual aid industries, district 
authorities; law. enforcing agencies, 
contractors / vendors, fire services, 
district civic authorities, etc. 

* Actions to be taken during an 
emergency including warning / 
cordoning off of' affected area and 
informing the civil authorities and i or 
other utility companies affected by any 
emergency. 

Training > 

* Training shall be imparted to the CGD, 
Network operating and maintenance 
staff at the time of induction followed 
by periodic refresher courses. The 
training' program should cover 
following: 

* Hazardous characteristics of Gas. 

* Familiarization with commissioning, 
operation end maintenance 
procedures. 

* Hands on experience on operation 
of emergency and manual shut 
down systems. 

* Effective Isolation o£any ga*4eak. 

*■ Safety regulations and accident 
prevention. ' 
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Pipeline Failure Investigation 

Besides reporting and recording of all 
instances of t sset related failures, damage 
to the environment and third party property 
shaN a bo be recorded. 

failure investigating team shall comprise 
personnel trained in failure investigations. 

The data from all failure occurrences should 
be analyzed for trends so that proper 
initiatives including training could be taken 
to minimize failures. 


pipeline at road, highway, railroad, stream, 
canal, na!a crossings arid other locations 
where there h a possibility of damage or 
interference 

A marker ;*hal! be marked in bold and 
legible local language and Hindi / English 
with at least tne following; 

* Name of CGD Network Operating 
Company 

* Contact Telephone Number to report 
emergency. 

* Location Area Code 

* Warning - “High Pressure Gas Line, 
Dial before Digging 11 etc. 

Markers may not be installed for service 
pipeline within consumer premises, 
however, the Operating Company shall 
maintain such service pipeline routing 
drawings for easy reference. The operating 
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company shall provide minimum safety 
information to the consumer/customar 
before starting the gas supply. 

It shall be mandatory for the group housing 
societies/clueter of houses etc, which are 
providing the inbuilt facilities for the natural 
gas connectivity to each and every dwelling 
unit in such buildings to have the line 
diagrams of the connection piping fixed at 
the main entrance of such premises. 

•h ■■ 

Patrolling 

Patrolling schedule shall be such that entire 
primary network is inspected at least once 
in three (3) month and secondary network is 
Inspected at least once every month to 
observe surface conditions, construction 
activity, encroachments, soil wash outs and 
any other factors that may affect the safety 
and operation of the network. 

Leakage Surveys 

Operating company must have an effective 
method to identify and locate leakages in 
the system. Any one or combination of 
methods described in ASME B 31.8, 
Appendix M, can be adopted based on their 
effectiveness for the specific areas. 

Highly congested areas shall be surveyed 
using gas detectors at least once in three 
months. Other less congested areas shall 
be surveyed at least once a year. 

Leakage Surveys using gas detectors shall 
be . done in accordance with the 
requirements of ASME B 31.8. - 

Gas detectors, duly calibrated, shall be 
available at all times irmady use conditions 
for emergency surveys and use. 

Requirements for Abandoning, 
Disconnecting, and Reinstalling 
Distribution Faculties 

'Abandoning, disconnecting, or reinstalling 
distribution facilities shall be as per ASME 
B31.3. 

Any activity associated with abandoning, 
disconnecting, or reinstalling of distribution 


facilities shall require Work Permit issued 
by the authorized person. 

Plastic Pipe Maintenance 

The following safety precautions shall be 
ensured during emergency repairs or 
breakdown maintenance of pipelines; 

* All naked flames, sources of Ignition 
and mobile phonos shall not be 
allowed in th$ immediate work area. 

* Gas level should be monitored during 
the repair work with gas detectors. 
The repair shall not be carried out in 
atmosphere which contains natural „ 
gas* 

* Adequate fire extinguishing equipment 
shall be available during such repair. 

Squeezing-off and reopening of 
Thermoplastic Pipe or Tubing for 
Pressure Control 

Location where Squeezing and reopening is 
done once shall be marked appropriately to 
identify That the pipe has been squeezed 
and reopened. 

Squeezing of reopened pipe at the same 
location is not permitted. Minimum distance 
between consecutive squeeze-off locations 
shall not be teas than five (5) meters. 

" Repair of Plastic Pipe or Tubing 

Damaged or defective plastic pipe shall be 
cut and replaced with new pipe. 

Repair of damaged plastic pipe by using 
repair patches is not permitted/ 

Only repair method allowed is use of foil 
encirclement split sleeves which shall be in 
accordance with ASME B 31.3/ 

MISCELLANEOUS FACILITIES 
MAINTENANCE 

Flexible steel braided hose used to connect 
consumer appliances should be inspected 
at least once every year for leakage, 
kinking, corrosion, abrasion or any other 
^ signs of wear and damage. 


! 




TS 

Any hoae woni cut or damaged must be 
removed from service and replaced. 

PIPELINE SERVICE CONVERSIONS 

Steel pipelines and mains used in CGD 
Network shall not be used for duel service. 

Conversion of existing steel pipelines, 
previously used for service other than 
natural gas, for use in CGD Networks is not 
permitted, 

RECORDS 

Besides the details of leak recoras as 
covered under ASME B31.S Para 851.6 and 
852,6, the CGD Network Company shall 
also maintain following records/ documents: 

* Design specification 

* Alignment sheets for primary network 
of steel pipeline and associated pipe 
book and other installation and test 
records 
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* Surveillance inspection and 
maintenance records 

* Material certification including 
dimension, metallurgy, destructive and 
non-destructive testing records, 
performance and functional test 
reports 

* Welding records including PGR, WPS 
and welder qualification records 

* Commissioning reports 

* Non-conformance / deviation records 

* Calibration records of Inspection, 
Measuring, Metering and Test 
equipment 

* Audit compliance reports 

* Statutory clearances 

+ Approved drawings /documents 

* HAZOP / Risk Assessment reports 
and compliance to recommendations 
of such reports 

* All operation and maintenance 
manuals 
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Enclosure-1 of Schedule-IE 


Reporting Format 


Location 


Tim* 


Rrst 

Witnessed by 


Details of 
Incident 


Action Taken 


Reporting 

Authority 


Internal 
Investigating 
Authority ' 


External 

Investigation 


Report to 
PNGKft 


Type-V 

Explosion 
/Fire/Gas 
Leakage/other 
emergencies 
Involving pubfc 



^ To be filled in/reported ' 

X Not required to be reported 

[*} Shall also indude the history of Type-1 & Type-11 incidents 
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Schedule - IF 


CORROSION CONTROL 


EXTERNA.! CORROSION CONTROL 

New Instaii^sferi/Burfed Steal racifities 

Coating 

Coatings a hall fulfill blowing 
requirement": 

* Coatfsi^ :■•■ pYiJiU provide good electrical 
isolation between external surface of 
the pip£ and environment. 

• Coating shall have sufficient 
resistance to moisture transmission, 

■ Coating shall have sufficient ductility 
to resist cracking; 

* Coating shall have good mechanical 
strength or otherwise be protected 
to resist damage due to normal 
handling (including concrete coating 
application where applicable) and 
soil stress. 

• Coating shall be compatible with 
Cathodic Protection system and field 
joint coatings. 

For carbon steel pipelines or mains of 
size NP$ 2 and above. 3 Layer 
Polyethylene or Fusion Bonded Epoxy 
coatir>g is recommended. 

All buried bends and fittings shall be 
coated with Heat Shrink Sleeves or two 
pack high build liquid epoxy coating with 
minimum DFT 450 microns. 

Cathodic Protection Requirement 

Electrical Isolation 

Where insulating devices are installed to 
provide electrical isolation of pipeline 
systems to facilitate the application of 
corrosion control, they shall be property 
rated for temperature, pressure, and 
electrical properties and shall be resistant 
to the gas carried in the pipeline systems. 
These devices shall not be installed jrt 
enclosed areas where combustible 


atmospheres . ■ ; to ^ present 
unless pre^u"; --.totm to o to vent 

arcing. 

Pipes shall bt* ou inert the below 

grade or subnu-med potions are not in 
electrical oentoto ■.foreign 
piping systems or other metallic 
structures. Thi& shgji not preclude the 
use of elect ricnj bonds whore necessary. 

Electrical Connectin' and Monitoring 

Points 

Where a high*^ current carrying capacity 
is required, a multi-stiand conductor shall 
be used and the strands shall be, 
amanged fnto groups no larger than No.6 
AWG. Each group snaH be attached to 
pipe with a separate charge. Attaching 
test leads directly to the pipe by other 
methods of braz-ng is prohibited. 

When thermit molding process is used for 
electrical lead installation on pressurized 
pipelines or mains, precautions shall be 
taken to avoid popsibie failure of the 
pipeline or mains during installation due 
to loss of material strength at the elevated 
welding temperatures. Where a (hermit 
welding process is not deemed suitable, 
consideration *j\all be given to other 
methods of installation. 

Electrical Interference 

Electrical interference due to following 
shall also be considered in cathodic 
protection design - 

Fauit Currents 

Fault current interference shall be taken 
into consideration 

Fault current resulting from lighting or 
upset conditions of electrical facilities 
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could result in serious damage to coating 
and pipe wall and danger to personnel. 
These adverse effects may occur where a 
pipeline or main is close to the grounding 
facilities of electrical transmission line 
structures, substations, generating 
stations or other facilities that have high 
short circuit currentcanying grounding 
networks. 

Whero a buried pipeline or main is close 
to grounding facilities, remedial measures 
may be necessary to control the effect of 
these fault currents In order to reduce the 
resultant rise in potential gradient in the 
earth near the pipeline or main to an 
acceptable level 

Induced Potential Interference 

Pipelines or mains paralleling alternating 
current electrical transmission lines are 
subject to Induced potentials. When 
studies or tests show that alternating 
current potentials will be or are being 
induced on a buried pipeline or main, 
devices shall be Installed to reduce these 
potentials to a tolerable level. 

L 

When such pipelines or mains are under 
construction, or when personnel are in 
contact with the pipelines or mains, 
special precautions shall be taken to 
nullify the possible effects of induced 
alternating current potentials. 

Install bonding across points where the 
pipeline or main is to be separated and 
maintain this connection while the 
pipeline or main is separated. 

Make a study in collaboration with the 
electric company on the common 
problems of personnel safety, corrosion, 
electrical interference and lighting 
problems. 

Existing Installations 

Cathodicatly Protected Pipeline Systems 
Temporarily out of Service 

i 

Cathodic Protection systems shall be 


maintained on any pipeline or main 
temporarily out of service. 

Temporary Cathodic Protection System 

When considered necessary, a 
temporary Cathodic Protection system 
with sacrificial anodes shall be installed to 
ensure adequate protection of pipeline or 
mains from external corrosion from the 
time the pipeline or main is laid in the 
trench till the permanent Cathodic 
Protection system is commissioned. 

The temporary cathodic protection 
system shall preferably be installed 
simultaneously keeping pace with the 
pipeline or main laying/installation work 
and shall be monitored periodically. 

RECORDS 

CGD Network Company shall also 
maintain following Records / documents 
related to corrbsion control: 

* Cathodic Protection Design 
documents 

* ' Soil Resistivity Survey Report 

* Electrical Interference Report 

* Inspection and maintenance reports 

* Material certification Including 
dimension, metallurgy, performance 
and functional report 

* Material test reports 

» Approved drawings/documents 
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Schedule - 1G 


MISCELLANEOUS 


ODOURISAUON 

Natural gas supplied through CGD Network 
shall have a distinct odour, strong enough 
to detect its presence in case of leakage. 

A pre - determined quantity, equivalent to a 
max 12.5 ppm EthyJ Mercaptan, of any 
other odorant shall be dosed into the gas 
stream. 

Odour level tests shall be carried out,to 
recognise the odour imparted by the gas 
supplier/distribution company. These tests 
are to be carried out at various defined 
locations on the network and at network 
extreme ends. Jf odour level falls below the 
minimum acceptable level same shall have 
to be intimated to the control room of the 
gas supplier and accordingly corrective „ 
actions are to be taken. 

The odorizing equipment shall be located in 
a separate area at CGS. There should be a 
clear safety distance of 1.5 m around the 
odorizing and other facilities at the station to 
facilitate easy maintenance and personnel 
movement. 

The odorant unloading should be done in a 
safe way. Precautions for handling odorant 
shall be prominently displayed. 

Odourant absorber like activated carbon 
saw dust, dry sand and odorant neutralizer 
like sodium hypochlorite for spillage 
handling of odourant shall be provided. 

Provision should be made for eye wash or 
emergency shower near odorant handling 
and injection systems, in case ethyl 
mercapton is used as odourant. 

Use of personal protective equipment like 
face shield, mask, rubber hand gloves, 
gumboot safety goggles etc. for handling of 
odourant spfflage shall be ensured. 


References 

ASME B 31.8 - Gas Transmission and 
Distribution Piping Systems (ASME 3 Park 
Avenue, New York, NY USA 10016. 
www.asme.org). 

API 1104 - Welding procedures and 
welders for welding of gas pipelines. 

ASME Boiler and Pressure Vessel (BPV) 
Code Section IX - Welding procedures and 
welders, for station piping. 

ASTM A 395 - Valves having shell (body, 
bonnet, cover and/or end flanges) 
components made of cast iron and t ductile 
iron (as per shell not be used in CGD 
networks). 

BS EN 331 - Valves used in service fines of 
size NPS 2 and below. 

ISO 8085 - Electro-fusion fittings for sizes 
up to NPS 8 

IS-5572 - Electrical area classification of 
Installation for selection of Electrical 
Equipment 

IS - 5571, "Guide for selection of 
Electrical Equipment for Hazardous 
Area” 

IS 3043 - For earthing of all electrical 
equipment, systems, structures and 
fencing, etc. 

IS 2309 - for Lightening protection 
IS 9573 - Steel braided Hose 
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ANNEXURE - I 

List of Specifications of Piping Materials used in 

CGD Network 


StMl Pip* 

API 5L 

Specification tor Line pipes 

ASTMA106 

Seamless Carbon Steel Pipe for High Temperature Service 

ASTMA333 

Seamless and Welded Steel Pipe for Low^Tempereture Service 

Galvanized Iron Pipe* 

a 

IS 1239 (Part-1) 

Steel Tubes. Tubular and Other Wrought Steel Fittings - Specification - 
Part 1: Steel Tubes 

Valve* 

API 6D 

Pipeline Valves 

ASME B 16.34 

Valves Flanged. Threaded and Welding End 

BS5352 

Specification for steel wedge gate, globe and check valves 50 mm and 
smaller for the petroleum, petrochemical and allied industries 

BS 5351 

Specification for steel ball valves for the petroleum, petrochemical and 
allied industries - Small Floating ball valve 

BS1873 

Specification for Steel globs and globe stop and check valves (flanged 
and butt-welding ends) for the petroleum, petrochemical and allied 
industries 

Flangee and Blanks 

ASME B16>5 

Steel pipe flanges and flanged fittings - Size upto 24 p NB. 

ASME B16.39 

Orifice Range 

M5SSP-44 

Steel Pipeline Flanges 

API 590 

Steel Line Blanks 

Fnungs 

ASME B16.9 

Factory-Made wrought Steel Butt welding Fittings 

MSS SP-75 

Specification for High Test, Wrought, Butt Welding Fittings 

MSS SP 97 

Integrally Reinforced Forged Branch Outlet Fittings - Socket Welding, 
Threaded and Butt we king Ends 

IS 1239 (PART-2) 

Steel Tubes, Tubular and Other Wrought Steel Fittings - Specification - 
Part 1: Mild Steel Tubular and other wrought steel pipe fittings 

Stud Bolls and Nuts 

ASTMA194 

Standard Specification for Carbon and Alloy Steel Nuts for Bolts for High 
Pressure or High Temperature Service, or both.' 

ASTMA193 

Standard Specification for Attoy-Steel and Stainless Steel Bolting 
Materials for High Temperature or High Pressure Service and Othqj 
Special Purpose Applications 
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ASTMA153 Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware 

ASME B18.2.1 Square and Hex Bolts and Screws, Inch Series 

ASME B18.2.2 Square and Hex Nuts 

Gasket* 

ASME B16.20 Spiral-wound metal gaskets and metal jacketed gaskets for use with 

raised face and flat face flanges. 

Copper Tubes 

BS EN 1057 Copper and copper alloys. Seamless, round copper tubes for water and 

gas in sanitary and heating applications 

Copper Fittings 

BS EN 1254 PART 1 Copper and copper alloys. Plumbing fittings. Fittings with ends for 
capillary soldering or capillary brazing to copper tubes 

Plastic Pipes 

ISO 4437 Buried polyethylene (PE) pipes for the supply of gaseous fuels - Metric 

series - Specifications 

IS 14885 Specifications for polyethylene pipes the supply of Gaseous Fuels 

Plastic Valves 

ASME B 16.40 Manually* Operated Thermoplastic Gas Shutoffs and Valves in Gas 
Distribution Systems 

EN 10204 Excess flow check valve 

EN 1555-4 Plastic piping system for supply of gaseous fuels polyethylene - Part 4 

Plastic fittings 

ISO -8085 -3 International Standard for thermoplastic fittings 

EN -1555-3 European standard for plastic piping system for supply of gaseous fuels - 

Polyethylene (PE) Part -3: fittings 

ISG/TC-13$/$C4 N 521 & 523 -1990 Thermoplastic fitting procurement requirements 

High Pressure SS Tubing and Fittings 

ASTM A269 Standard Specification for Seamless and Welded Austenitic Stainless 

Steel Tubing for General Service 


Brass Ball Valves (Up To 2") 

BS EN 331 Manually operated ball valves and closed bottom taper plug valves for 

gas installations in buildings 

Brass Fittings 

IS 319 Free Cutting Leaded Brass Bars, Rods and Sections - Specification 
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ANNEXURE - II 

List of Specifications for Equipment used in CGD 

Network 


Pieuuie Safety Equipment (Regulator Slum Shut Valves end Creep Relief Valves) 

EN 334 Gas pressure regulators for inlet pressures up to 100 bar 

EN14382 Safety devices for gas pressure regulating. stations end 

installations - Gas safety shut-off devices for Inlet pressures up to 100 
bar 

API 526 Flanged Steel Pressure Relief Valves 

Flltere 

A$ME Section VIII Boiler and Pressure Vessel Code 
' Metering Equipment 

AGA Report No. 3 Orifice Metering of Natural Gas and Other related Hydrocarbon fluids 
AGA Report No. 5 Fuel Gas Energy Metering 

AGA Report No. 9 Measurement of Gas by Multi-path Ultrasonic Meters 

OIML R6 f OIML R31 Diaphragm gas meters 

BS 1369 /BS 4161 Diaphragm gas meters 

EN 12480 Gas meters - Rotary displacement gas meters 

OIML R32 Rotary piston gas meters and turbine gas meters 

AGA Report No. 7 Measurement of Gas by Turbine Meters 

EN 12261 Gas meters-Turbine gas meters 

Pressure Measuring Equipment 

BS EN 837-1 Pressure gauges - Part 1: Bourdon tube pressure gauges: dimensions* 

metrology, requirements and testing 

BS EN 837-2 Pressure Gauges - Part 2: Selection and Installation Recommendations 

for Pressure Gauges 

BS EN 837-3 Pressure gauges - Part 3; Diaphragm and capsule pressure gauges; 

dimensions, metrology, requirements and testing . 

Electro fusion machine for jointing PE pipe and fittings 
EN - 55014 
EN - 50081-1 


EN-50082-1 


EN-61000-3 
EN-60335-1 
EN - 60336-2-45 
ISO-12170-2 
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ANNEXURE - III 

Additional Requirements for Electric Welded Pipes 


Electric Welded pipes shall meet following 
requirements. 

Reverse Bend Tests 

f 

Reverse bend tests shall be performed on 
the pipe piece cut from the crop end, 
selected from the front end of the first 
length and the bade end of the test length 
produced from each coil. The specimen 
shall be 100mm to 115mm long and shall 
be reverse bend tested in accordance with 
procedure and figure given hereinafter 



The reverse bend lest shall be carried out 
with a mandrel. Radius (R) and width (A) of 
mandrel shall be calculated for any 
combination of diameter, wall thickness and 
grade with the formula. 


Minimum values of p e' shall be as follows: 


Grade of Steel 

API 5L Gr B 
API 5L X-42 
API 5L X-46 
API 5L X-52 
API 5LX-60 

Procedure 


Min V value 

0.1425 

0.1375 

0.1325 

0,1275 

0.1225 


The mandrel is to be plugged into the 
specimen f with the weld in contact with 
mandrel, to such a depth that the angle of 
engagement between mandrel and 
specimen reaches 60 D (see Figure). If the 
combination of diameter and wall thickness 
of pipe, and radius of mandrel is such that 
the angle of engagement does not reach 
60*, the mandrel shall be plugged into the ^ 
specimen until opposite walls of the 
specimen meet. 


Acceptance Criteria 


A specimen which fractures completely 
prior to the specified engagement of 
mandrel and specimen, or which reveals 
cracks and ruptures in the weld or heat 
affected zone longer than 4mm, shall be 
refected Cracks less than 6mm long et the 
edges of the specimen shall not be cause 
for rejection. 


> 

II 

70 

II 

1.4 {CM) t 


a (D-2t)-1,41 

where, 

D 

Outside diameter of pipe 

t 

Wall thickness of pipe 

1.4 - 

Peaking factor 

e 

Strain 


Micrograph !c and Hardness Examination 

A test specimen shall be taken across the 
longitudinal weld from one length of finished 
pipe from each lot of maximum 100 lengths 
from the same heat manufactured from the 
same process. 

These specimens shall be polished and 
etched for micro-examinations. The 
examinations shall provide evidence that 
heat treatment of weld zone is adequate 
and there is no uMem pared martensite left. 
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Hardness measurements on each 
specimen shall be made as indicated in 
figure given herein after in accordance with 
ASTM E-32. The, maximum difference In 


hardness between base material and any 
reading Men In the Heat Affected Zone 
(HAZ) shall be lees then 60 points Victor's 
HVto- 
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Minimum Requirements for Gl Pipes and Copper 
Tubing used in service lines up to consumer 

appliance 


Galvanized Iron (Gl) Pipes 

Pipes shall be conforming to IS: 1239 (Part-1) - 1990. The manufacturer shall have a valid 
license to use ISi Monogram for manufacturing of pipes in accordance with the requirements of 
IS: 1239 (Part-1)-1990. 



15 mm 

25 mm 

50 mm. 

60 mm 

GRADE 


MEDIUM 


MEDIUM 


('6' CLASS) or 

<‘B h CLASS) Or HEAVY 

<‘B' CLASS) or 

CB' CLASS) or HEAVY 


HEAVY 

W CLASS) 

HEAVY 

i'C' CLASS) 


CC CLASS) 


TO‘ CLASS) 








21.8 

34.2 

60.0 

89.5 



66,3 

50 7 

860 

THICKNESS mm 

2.6 for B Class and 

6.2 for B Class and4.0 for C 

3.6 for B clas&4.5 

4 tor 8 class and4.fi for 


3.2 for C Glass 

Gins 

for C Glass 

C Glass 


1.21 for B Class 

2.41 for B Class anc&93 for 

5,03 for 8 dassfi.19 

6.36 for B dass 


andl.44 for C Glass 

C Class 

for C Glass 

Oix19.90 foe C Class 


Maximum tolerance on thickness (-) 10% r Tolerance on weight for single tube ± 10% and for 
quantities per load of 10 tones, ±7.5% 

* Pipes shell be designed to withstand a test pressure of 5 MPa (50 bar), maintained for at 
least 3 second without showing any kind of defects, 

* Eddy Current test may be done in place of hydrostatic test as per the prooedure given in 
Annex - C of IS: 1239 (Part-1) -1990. 

* All Galvanized Tubes shall be Zinc coated by hot dip galvanizing in accordance with IS: 
4736-1986 & its relevant parts. 

* Minimum mass Off zinc coating determined as per IS: 6745-1972 shall be 400 gms /m 2 

* The zinc coating on external and internal surfaces shall be adherent, smooth and free 
from such imperfections as flux T ash and dross inclusions, bare patches, bJack spots, 
pimples, lumpinsss, runs, rust stains, bulky white deposits and blisters. 

* Rejection and acceptance for these defects shall be as per Appendix-A of IS; 2629-1965 

* The galvanized coating when determined on a 100 mm long test piece in accordance with 
IS: 2633 -1986 shall withstand 4, one - minute dips. 

* 1 ne adherence of zinc coating on tubes above 50 mm nominal bore, shall be determined 
by the pivoted hammer test given in IS: 2629 -1985. 

t 

Each pipe shall be legibly and durably marked at intervals of not more than one metre with the 
following information (i) Manufacturers name or trade mark, (ii) Class of Pipe - HEAVY, (iii) 
Indian Standard mark - ISI, (iv) Batch No. of Production, if any. 

Fittings conforming to the requirements of IS 1879; 1987, IS 14329 : 1995 are permitted to be 
used in Tertiary network, operating at pressures 100 mbarg and below: 
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Copper Tubing 

For a copper service In domestic natural gee installations, materials supplied shall be in 
accordance with BS EN 1057:1996, It has replaced the copper tube standard BS 2871 Part 1. 
BS EN 1057 ensures the quality of the copper product by specifying the pipe in terms of He 
chemical composition, mechanical properties e g. tensile strength, hardness, elongation etG., 
dimension and tolerance, surface quality, freedom from defects and suitability for pipe bending. 

Copper pipe wort shall be Jointed by soldering or brazing, using mechanical compression or 
capillary type fittings. Fittings for use in Joining copper tube shall be as per BS EN 1254 Parts 1 
and 2. Fittings for capillary soldering and brazirig are specified In Part 1 and compression 
fittings are specified in Part 2. 

Soft soldering utilizes filter metals with melting points at temperatures up to 450*C, Filler metals 
shall be as per BS EN 29453:1994 - Soft solders alloys - Chemical compositions and terms. 
Solders ter use with copper tube and fittings generally melt within the temperature range 160*C 
to 250*C. Compression fittings shall comply with BS 604 Part 2 or BS 2051 Part 1, 

For capillary fittings: 

* Soft solder shal not be used for preseure in excess of 75 mbar. 

* If the operating pressure is to exceed 75 mbar, then, a solder with a melting point of not 
tees than 600 degrees C shall be used. This shal also apply to brass fittings. 

; Height limit ter copper risers: Although there is no specific guidance regarding maximum height 
of copper risers, IGE/UP/2 only allows the use of steel ter risers above heights of 15 meter. 
Thus, unless local information Is available to the contrary, 15-meter maximum height shall be 
' considered sate due to weight and mechanical strength of material. 

General guidance in BS 6691 also states that copper pipe work is not acceptable inside a 
protected shaft. Requirements ter ventilation and fire stopping shall apply to ducts conveying 
copper pipe work. For an external copper riser system, protection against lightning.conductors 
shall be considered. 

A copper gas fine shall never be used as a ground ter an electrical 

[F.T$o. S-AdnnVTO/2007-VoL 1] 
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